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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure which satisfies requirements in recent years for 
the improvement of warming-up performance in cleaning 
performances and for lowering of harmful substances 
discharged immediately after an engine is started and 
further, which has sufficient mechanical strengths against 
an outer pressure, resistance to erosion and high resistance 
to thermal impact. 

SOLUTION: In the honeycomb structure, a plurality of 
communication holes 3 perforating in the axial direction are 
formed by a plurality of partition walls 1 and 2. The plurality 
of partition walls 1 and 2 are constituted of a plurality of 
partition walls having different thicknesses, and the thick 
partition walls 2 thicker than the average thickness of the 
partition walls having different thicknesses are provided at a 
specific area in the whole area, where the partition walls are 
provided, at a relatively high rate in comparison with the 
other area. 
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JPO and NCIPI are not responsible for any 
damages caused by tne use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] It is the honeycomb structure object in which two or more circulation holes penetrated to shaft 
orientations are formed by two or more septa. These two or more septa are constituted by the septum of 
thickness by which plurality differs, and a septum thicker than average septum thickness in some 
[ specific ] fields among the septum of different thickness of this plurality among all the fields in which 
the septum is arranged The honeycomb structure object characterized by being arranged at a high rate as 
compared with other fields. 

[Claim 2] It is the honeycomb structure object in which two or more circulation holes penetrated to shaft 
orientations are formed by two or more septa, and is constituted by the septum of thickness by which 
plurality differs [ these two or more septa ]. A septum thicker than average septum thickness, The 
honeycomb structure object characterized by arranging in some [ specific ] fields the septum group 
which comes to be intermingled in a septum thinner than average septum thickness among all the fields 
in which the septum is arranged, and arranging in other fields the septum group which consists only of a 
septum thinner than average septum thickness. 

[Claim 3] The honeycomb structure object according to claim 2 with which the septum group which 
comes to be intermingled in a septum thicker than this average septum thickness and a septum thinner 
than average septum thickness is arranged including a part of field near the periphery section at least, 
and the septum group which consists only of a septum thinner than this average septum thickness is 
arranged including the center-section field located inside this field near the periphery section. 
[Claim 4] The honeycomb structure object according to claim 2 with which the septum group which 
consists only of a septum thinner than this average septum thickness is arranged including a part of field 
near the periphery section at least, and the septum group which comes to be intermingled in a septum 
thicker than this average septum thickness and a septum thinner than average septum thickness is 
arranged including the center-section field located inside this field near the periphery section. 
[Claim 5] It is the honeycomb structure object in which two or more circulation holes penetrated to shaft 
orientations are formed by two or more septa. The septum group which these two or more septa are 
constituted by the septum of thickness by which plurality differs, and become only from a septum 
thinner than average septum thickness The honeycomb structure object characterized by being arranged 
including a part of field near the periphery section at least, and arranging the septum group which 
consists only of a septum thicker than this average septum thickness including the center- section field 
located inside this field near the periphery section. 

[Claim 6] These two or more septa chip in the direction of a periphery from the center section of the 
honeycomb structure object, and they are gradual or the honeycomb structure object according to claim 
5 which is thin continuously. 

[Claim 7] In all the fields in which it is the honeycomb structure object with which two or more 
circulation holes penetrated to shaft orientations are formed, and these two or more septa are arranged 
by two or more septa A septum thicker than average septum thickness and a septum thinner than average 
septum thickness are intermingled, and are arranged. The honeycomb structure object characterized by 
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arranging in some [ specific ] fields the septum group which come to be intermingled relatively in a 
septum thicker than this average septum thickness, and arranging in other fields the septum group which 
come to be intermingled relatively in the septum thinner than this average septum thickness. 
[Claim 8] a septum thinner than this average septum thickness — comparatively - the direction of a 
periphery from the center section of the honeycomb structure object - applying ~ gradual or the 
honeycomb structure object according to claim 7 which is large continuously. 
[Claim 9] A honeycomb structure object given in any 1 term of claims 2-8 which come to arrange a 
septum thicker than this average septum thickness and a septum thinner than this average septum 
thickness irregularly. 

[Claim 10] The honeycomb structure object which is a honeycomb structure object in which two or 
more circulation holes penetrated to shaft orientations are formed by two or more septa, and is 
characterized by it being constituted by the septum of thickness by which plurality differs [ these two or 
more septa ], and coming to arrange a septum thicker than average septum thickness and a septum 
thinner than average septum thickness irregularly. 

[Claim 1 1] A honeycomb structure object given in any 1 term of claims 2-10 whose septa thinner than 

this average septum thickness are septa of two or more sorts of different thickness. 

[Claim 12] A honeycomb structure object given in any 1 term of claims 2-1 1 whose septa thicker than 

this average septum thickness are septa of two or more sorts of different thickness. 

[Claim 13] A honeycomb structure object given in any 1 term of claims 2-12 constituted by the septum 

about what forms the circulation hole of the location through which the normal to the peripheral face of 

a honeycomb structure object passes, and is located in **20 degrees to this normal in the field near the 

periphery section with these two or more septa thicker than this average septum thickness. 

[Claim 14] A honeycomb structure object given in any 1 term of claims 2-13 constituted by the septum 

about what forms the circulation hole of the location through which the normal to the peripheral face of 

a honeycomb structure object passes, and is located in 70 - 1 10 degrees to this normal with these two or 

more septa thicker than this average septum thickness. 

[Claim 15] A honeycomb structure object given in any 1 term of claims 2-14 which come to blockade 

the circulation hole formed of the septum group containing the septum which adjoins a peripheral wall. 

[Claim 16] A honeycomb structure object given in any 1 term of claims 1-15 whose cross-section 

configurations in the direction of a system of two or more of these circulation holes are a triangle, a 

square, a pentagon, a hexagon, an octagon, any one round sort, or these two sorts or more. 

[Claim 17] A honeycomb structure object given in any 1 term of claims 1-16 whose average septum 

thickness is less than 0.10mm in the septum of thickness by which these plurality differs. 

[Claim 18] A honeycomb structure object given in any 1 term of claims 1-17 whose ratios (t2/tl) of the 

thickest thickness (t2) of a septum to the thickness (tl) of the thinnest septum in the septum of thickness 

by which these plurality differs are two or less. 

[Claim 19] A honeycomb structure object given in any 1 term of claims 1-18 which come to support a 
catalyst component to these two or more septa. 

[Claim 20] The honeycomb filter which comes to ****** the honeycomb structure object of a 
publication by ****** material in any 1 term of claims 1-19 alternately in respect of the both ends 
which this circulation hole penetrates. 

[Claim 21] A converter system equipped with the cone section which this exhaust gas installation tubing 
connected with the case which grasps exhaust gas installation tubing which introduces exhaust gas, and 
this honeycomb structure object or this honeycomb filter to a honeycomb structure object or a 
honeycomb filter, and this honeycomb structure object or a honeycomb filter given in any 1 term of 
claims 1-20, and has been joined to this case. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a honeycomb structure object etc. Furthermore, in 
detail, while having high resistance to the erosion by the foreign matter in exhaust gas etc., it is related 
with the honeycomb structure object which can make coincidence demonstrate the warming-up property 
of the desired purification engine performance, and the thermal shock resistance to the mechanical 
strength to external pressure, and a thermal load. 
[0002] 

[Description of the Prior Art] In recent years, the honeycomb structure object which has the higher 
purification engine performance is searched for with strengthening of control of exhaust gas, and the 
attempt which reduces the heat capacity of a catalyst and raises the warming-up property of the 
purification engine performance is briskly performed by making thin the septum of the honeycomb 
structure object which supported the catalyst to the septum. Although the request to improvement in the 
purification engine performance tends to increase every year and the thing of current and an about 0.1- 
0.2mm thin wall is used as in use, partly, a thing 0.1mm or less is also beginning to be used, and the 
request of such formation of a thin wall will be considered to rise increasingly from now on. 
[0003] Moreover, by carrying a converter system equipped with the honeycomb structure object which 
supported the catalyst to the septum directly under an exhaust manifold (it abbreviating to "EKIMANI" 
hereafter), the catalyst currently supported by the septum of a honeycomb structure object is 
immediately activated with hot exhaust gas, and the attempt which reduces the harmful matter 
discharged immediately after engine starting is also performed briskly. 

[0004] However, when the converter system which formed the honeycomb structure object into the thin 
wall be carry in directly under at EKIMANI according to such a request, the erosion phenomenon in 
which the honeycomb structure object end face section be scoop out with the foreign matter ( the 
particulate matter which have the various particle size originating in the ingredient which constitute 
EKIMANI, the welding material use in case EKIMANI be produce be main) intermingle in exhaust gas 
be pose an important problem. 

[0005] such an erosion phenomenon ~ the catalyst of an exhaust gas **** attachment end face — being 
missing — catalyst performance degradation — inviting — a case — erosion — rapid — going on — the 
erosion damage section — near the edge surface part of a honeycomb structure object — not stopping — 
the interior ~ it is because until advance is carried out deeply and a honeycomb structure object results 
in breakage. Moreover, it is because the mat member which is the duty which grasps a honeycomb 
structure object inside a converter case (canning) will become unreserved if a honeycomb structure 
outside-of-the-body periphery and the field near the periphery section lose greatly, so a mat member 
disperses, the mat quality of the material which dispersed serves as a foreign matter further and a 
honeycomb structure object may be damage according to such an erosion phenomenon that exhaust gas 
spouts. 

[0006] Such an erosion phenomenon originates in the request in recent years mentioned above and the 
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matter more specifically stated to following (1) and (2), and though a request called reduction of the 
harmful matter discharged immediately after the improvement in the warming-up property in the 
purification engine performance and engine starting is satisfied, a means which raises erosion-proof 
nature is desired strongly. 

[0007] (1) With the honeycomb structure object formed into the thin wall, the disruptive strength in each 
septum unit falls, so that it is made thin, in order for the disruptive strength to external force to fall and 
to usually influence directly especially the disruptive strength in each septum unit with wall thickness. 
[0008] (2) If a converter system is carried directly under EKIMANI, since a honeycomb structure object 
will be put more to an elevated temperature and high-pressure exhaust gas compared with the case 
where under floor loading is being carried out like before, while receiving thermal loads, such as a 
bigger thermal shock, it becomes [ channeling of exhaust gas, or ] easy to be influenced of pulsation. 
[0009] Conventionally, as what raised the reinforcement of a honeycomb structure object, the 
honeycomb structure object (JP,58-19743,U) with which a septum comes to arrange a thick septum and 
a thin septum in homogeneity relatively is proposed. Moreover, though the disruptive strength of the 
whole honeycomb structure object over external force is secured by making thickness of a septum thin 
regularly in the direction of a core, the honeycomb structure object which raised the purification engine 
performance by increase of a touch area and compaction of warming-up time amount is proposed 
(JP,54-110189,A). 

[0010] However, these honeycomb structure objects were not the formation of a thin wall of the 
honeycomb structure object in the recent years which the present condition is produced deliberately and 
mentioned above the so-called under floor loading and a request called loading directly under [ of a 
converter system ] EKIMANI, and the thing which completely takes into consideration further the 
problem of the erosion phenomenon which originates in these requests and is generated. 
[001 1] For this reason, these honeycomb structure objects were not what can raise the warming-up 
property of the purification engine performance, demonstrating high erosion-proof nature in practice. 
[0012] Moreover, if it is in a honeycomb structure object given in JP,58-19743,U, as a result of 
considering as the structure which arranges a thick septum and a thin septum in homogeneity relatively, 
while enlarging reinforcement of the whole structure, there was also a problem that thermal shock 
resistance fell. 

[0013] On the other hand, only the exhaust gas installation side edge section of a septum is made thick, 
and the honeycomb structure object which raised erosion-proof nature is proposed (JP,2000-51710,A 
official report). 

[0014] However, many of erosion phenomena which originate in a request called loading directly under 
[ of the formation of a thin wall of the honeycomb structure object in the recent years mentioned above 
and a converter system ] EKIMANI, and are generated also with this honeycomb structure object were 
not what completely takes into consideration being generated only in the particular part of a honeycomb 
structure object end face. 

[0015] Moreover, it was not what it is easy to concentrate thermal stress on the boundary of the thick 
section and the closing-in section, and can obtain sufficient thermal shock resistance as a result of 
having the thick section and the closing-in section in a septum of 1 . 
[0016] 

[Problem(s) to be Solved by the Invention] This invention is made in view of an above-mentioned 
problem, and though a request in recent years called reduction of the harmful matter discharged 
immediately after the improvement in the warming-up property in the purification engine performance 
and engine starting is satisfied, it has sufficient mechanical strength to external pressure, and it aims at 
providing coincidence with a honeycomb structure object with big erosion-proof nature and thermal 
shock resistance etc. 
[0017] 

[Means for Solving the Problem] this invention persons are as a result of inquiring wholeheartedly in 
order to solve an above-mentioned technical problem, that a septum is damaged and it is repeated when 
being first based on the foreign matter of ** minute particle size about the mechanism of erosion, and a 
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foreign matter collides with a septum. Also when the fragment of progressing to erosion and the septum 
of which ** damage was done damages a septum itself, erosion has arisen, ** Although the wind 
erosion damage by that a foreign matter besides damage by the collision with a septum slides on an end- 
face top, and an end face can be deleted, the micro crack by ** thermal shock, or the exhaust gas 
pulsating impulse wave is also considered when based on the foreign matter of big and rough particle 
size Producing erosion found out that the mechanism by ** - ** was main. 

[0018] moreover, this invention persons ~ next, ** EKIMANI is manufactured in one with cast iron 
about the cause of erosion — ****— to a case While in use, an EKIMANI internal surface forms the 
scale by oxidation, and it becomes weak, and this scale exfoliates by the exhaust gas style, it becomes 
the foreign matter of 10 micrometers of particle-size numbers, exhaust gas flow is ridden, and it flies to 
a honeycomb structure object, ** When EKIMANI welds the sheet metal made from stainless steel and 
is manufactured Although it compares with the product made of cast iron and is hard to generate the 
scale since an EKIMANI inside cannot oxidize easily The omission object originating in weldments, 
such as a spatter which adhered to the EKIMANI inside at the time of welding, or a welding beat, (in the 
spatter origin, it may have the particle size of 1mm - several mm, and, in the welding beat origin, it may 
have a comparatively small particle size equivalent to the scale) It found out riding in the style of 
exhaust gas, and flying to a honeycomb structure object. In addition, since lightweight-izing of 
EKIMANI and reduction-ization of the heat capacity of EKIMANI can be attained, because you can 
contribute to the improvement in fuel consumption of an automobile by lightweight-ization, and you can 
suppress the temperature fall of exhaust gas and you can promote early activation of a catalyst by heat- 
capacity reduction, let EKIMANI be a product made from stainless steel. 

[0019] Moreover, when this invention persons considered the relation of the arrangement and the 
erosion of EKIMANI wholeheartedly about current and the converter system mainly used, they found 
out the following points. 

[0020] ** Like the converter system shown in drawing 1 and drawing 2 , that by which each exhaust 
pipe of EKIMANI is connected as it is with the cone section 7 as exhaust gas installation tubing 5 for 
every (there is a thing of various gas columns, such as 2 cylinder and a 4-cylinder.) gas column is sent 
out by the honeycomb structure object 10 at high speed, without exhaust gas 21 hardly spreading. And 
almost all the exhaust pipes 5 from the need [ of enabling exact measurement of an oxygen sensor ] 
superiors As are shown in drawin g 1 , and the exhaust gas 21 discharged from each exhaust pipe 5 
crosses and it is shown in drawin g 2 whether it is arranged so that the central field in the end face of the 
honeycomb structure object 10 may spout intensively Exhaust gas 21 crosses on the way, and it is 
arranged so that the field near the periphery section in the end face of the honeycomb structure object 10 
may spout intensively. For this reason, in this type of converter system, erosion is intensively produced 
to the center- section field of the exhaust gas **** attachment end face of the honeycomb structure 
object 10, and the field near the periphery section. 

[0021] ** As for what used as the exhaust gas installation tubing 5 the manifold of 1 which gathered 
each exhaust pipe of EKIMANI, and has connected it with the cone section 7 like drawing 3 and the 
converter system shown in 4, exhaust gas 21 is sent out by the whole exhaust gas **** attachment end 
face of the breadth honeycomb structure object 10 along with the cone section 7. Moreover, although 
exhaust gas 21 has the rate of flow as large as the center section of emission, the foreign matter in 
exhaust gas comes flying irregularly, and results in the end face of the honeycomb structure object 10. 
[0022] However, since the foreign matter which results in an end face in the big rate of flow collides at 
the septum located in an end-face center section, and a small include angle in the converter system 
which the exhaust gas installation tubing 5 is located above the exhaust gas **** attachment end-face 
center section, and arranges it as shown in draw ing 4 , collision energy is small and its amount of 
erosion is also small. Since the exhaust gas which, on the other hand, reaches the field near the end-face 
periphery section of a honeycomb structure object flows backwards in accordance with the inside of the 
cone section 7, rides on exhaust gas again at flow and results in an end face after it results in the end 
face of the honeycomb structure object 10, near the end-face periphery section, its amount of erosion is 
large. 
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[0023] Moreover, since the foreign matter which results in an exhaust gas **** attachment end face in 
the big rate of flow collides at the septum located in an end-face center section, and a big include angle 
in the converter system which the exhaust gas installation tubing 5 is located in the slanting upper part, 
and arranges it to an exhaust gas **** attachment end face as shown in drawin g 3 (a), collision energy is 
large and the amount of erosion becomes large in the end-face center section. 

[0024] Moreover, since it slides so that the foreign matter in the exhaust gas 21 which resulted in the 
end face of the honeycomb structure object 10 may collide and branch to cone section 7 inside, it may 
slide on the field near the periphery section of an end face in a hoop direction, it may ride on emission 
again from the slanting upper part and it may pass through an end-face center-section field as shown in 
drawing.3 (b), the amount of erosion becomes large in the field near the end-face periphery section, and 
a center-section field. 

[0025] By this invention persons* making it correspond to a specific exhaust gas **** attachment field 
and a specific foreign matter sliding field based on the above knowledge, arranging a thick septum by 
the high ratio, and arranging a thin septum by the high ratio in fields other than an exhaust gas **** 
attachment field conversely, this invention carries out the knowledge of the ability to solve the technical 
problem of the conventional honeycomb structure object, and results in completion. 
[0026] Moreover, even if this invention persons are the cases where the exhaust gas **** attachment 
field and foreign matter sliding field of a honeycomb structure object are not limited to the specific 
range, when this invention arranges the septum of different thickness irregularly, the knowledge of the 
ability to solve the technical problem of the conventional honeycomb structure object is carried out, and 
it results in completion. 

[0027] Namely, according to this invention, it is the honeycomb structure object in which two or more 
circulation holes penetrated to shaft orientations are formed by two or more septa. The inside of the 
septum of the thickness from which two or more septa are constituted by the septum of thickness by 
which plurality differs, and plurality differs, The honeycomb structure object with which a septum 
thicker than average septum thickness is characterized by being arranged in some [ specific ] fields at a 
high rate as compared with other fields is offered (it may be hereafter called "the first honeycomb 
structure object"). . 

[0028] Specifically in the first honeycomb structure object of this invention, the following modes can be 
mentioned. 

[0029] It is the honeycomb structure object in which two or more circulation holes penetrated to shaft 
orientations are formed by two or more septa, and is constituted by the septum of thickness by which 
plurality differs [ two or more septa ]. (1) A septum thicker than average septum thickness, The 
honeycomb structure object characterized by arranging in some [ specific ] fields the septum group 
which comes to be intermingled in a septum thinner than average septum thickness, and arranging in 
other fields the septum group which consists only of a septum thinner than average septum thickness. 
[0030] (2) It is a honeycomb structure object equipped with two or more circulation holes which are 
divided by two or more septa and formed in shaft orientations by penetrating. The septum group which 
two or more septa are constituted by the septum of thickness by which plurality differs, and become 
only from a septum thinner than average septum thickness The honeycomb structure object 
characterized by being arranged including a part of field near the periphery section at least, and 
arranging the septum group which consists only of a septum thicker than average septum thickness 
including the center- section field located inside the field near the periphery section. 
[003 1] (3) In all the fields in which it is the honeycomb structure object with which two or more 
circulation holes penetrated to shaft orientations are formed, and the septum is arranged by two or more 
septa A septum thicker than average septum thickness and a septum thinner than average septum 
thickness are intermingled, and are arranged. The honeycomb structure object characterized by 
arranging in some [ specific ] fields the septum group which come to be intermingled relatively in a 
septum thicker than average septum thickness, and arranging in other fields the septum group which 
come to be intermingled relatively in the septum thinner than average septum thickness. 
[0032] With the honeycomb structure object of (1), moreover, the septum group which comes to be 
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intermingled a septum thicker than average septum thickness and a septum thinner than average septum 
thickness The septum group which is arranged including a part of field near the periphery section at 
least, and consists only of a septum thinner than average septum thickness The septum group which 
consists only of a septum thinner than honeycomb structure object; or average septum thickness 
currently arranged including the center-section field located inside the field near the periphery section It 
is arranged including a part of field near the periphery section at least, and the septum group which 
comes to be intermingled a septum thicker than average septum thickness and a septum thinner than 
average septum thickness The honeycomb structure object currently arranged including the center- 
section field located inside the field near the periphery section can be mentioned as a still more detailed 
mode. 

[0033] moreover, two or more septa [ object / of (2) / honeycomb structure ] — the direction of a 
periphery from the center section of the honeycomb structure object — applying — gradual or the thing 
which is thin continuously ..******- - a septum thinner than average septum thickness with the 
honeycomb structure object of (3) — comparatively, it may apply in the direction of a periphery from the 
center section of the honeycomb structure object, and gradual or the thing which is large continuously 
may be used. Moreover, even if it is which honeycomb structure object of (1) - (3), it is good also as a 
thing which comes to arrange a septum thicker than average septum thickness and a septum thinner than 
this average septum thickness irregularly. 

[0034] According to this invention, it is divided by two or more septa, and it is a honeycomb structure 
object equipped with two or more circulation holes formed in shaft orientations by penetrating, and two 
or more septa are constituted by the septum of thickness by which plurality differs. On the other hand, a 
septum thicker than average septum thickness, The honeycomb structure object characterized by coming 
to arrange a septum thinner than average septum thickness irregularly is offered (it may be hereafter 
called "the second honeycomb structure object"). . 

[0035] Even if it is which second honeycomb structure object, a septum thinner than average septum 
thickness or a septum thicker than average septum thickness can be made to constitute from a septum of 
two or more sorts of different thickness for a start [ of this invention ]. 

[0036] moreover, in the case where a foreign matter with a comparatively big particle size is generated 
About what forms the circulation hole of the location through which the normal to the peripheral face of 
a honeycomb structure object passes, and is located in **20 degrees to the normal of a parenthesis in the 
field near the periphery section among two or more septa In the converter system whose direction of 
exhaust gas **** attachment it is desirable to be constituted by the septum thicker than average septum 
thickness, and is the direction of the periphery section from a honeycomb structure center section The 
circulation hole of the location through which the normal to the peripheral face of a honeycomb 
structure object passes among two or more septa is formed, and it is desirable to be constituted by the 
septum thicker than average septum thickness about what is located in 70 - 1 10 degrees to the normal of 
a parenthesis. 

[0037] Moreover, although a peripheral wall can be made thicker than the two times of a septum and the 
reinforcement of the whole structure can also be reinforced also in which honeycomb structure object of 
this invention The interior of the circulation hole formed of the septum group containing the septum 
which adjoins a peripheral wall is set at the time of extrusion molding, a mouthpiece — by adjustment of 
a configuration by blockading with the same ingredient as the ingredient which constitutes a honeycomb 
structure object Or the same ingredient as the ingredient which constitutes a honeycomb structure object, 
or a dissimilar-material component can be sunk into the septum group containing the septum which 
adjoins a peripheral wall, and it can also reinforce by lowering and carrying out ebumation of the 
porosity. 

[0038] Furthermore, also in which honeycomb structure object of this invention, it is desirable that the 
cross-section configuration in the direction of a system of two or more circulation holes is a triangle, a 
square, a pentagon, a hexagon, an octagon, any one round sort, or these two sorts or more. 
[0039] Moreover, as for the septum of thickness by which plurality differs, it is desirable that the 
thickness of an average septum is 0.10mm or less, and it is desirable among the septum of two or more 
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different thickness that the ratio (t2/tl) of the thickest thickness (t2) of a septum to the thickness (tl) of 
the thinnest septum is 2.00 or less. Moreover, it is more desirable to carry out to 1.50 or less, without 
seldom enlarging the ratio of septum thickness from a viewpoint of thermal shock resistance, and 
especially the thing for which the ratio of septum thickness is made or less into 1.30 from a viewpoint of 
the moldability of a honeycomb structure object is still more desirable. It is required to make thickness 
of a thick septum for it to be desirable and thick 10% or more at least 5% or more to a thin septum on 
the other hand. If thinner than this, improvement in erosion-proof nature will not fully be accepted, 
moreover, extrusion molding — setting — a mouthpiece — since there was about 3 - 5% of process 
tolerance of slit width, even if it designed the whole honeycomb structure object by uniform septum 
thickness, it had variation of this level in fact — a thin septum and a thick septum will be intermingled 
relatively. Therefore, since the thickness difference beyond this process tolerance will be given, 1 .05 or 
more are the ratio of thickness preferably 1 .03 or more. 

[0040] In this invention, it is desirable to come to support a catalyst component to two or more septa, it 
is the both-ends side to penetrate and the circulation hole in such a honeycomb structure object can be 
used as a honeycomb filter by ******(ing) alternately by ****** material. 
[0041] Furthermore, in this invention, exhaust gas installation tubing is connected with such a 
honeycomb structure object or a honeycomb filter, exhaust gas installation tubing which introduces 
exhaust gas into these honeycomb structure object etc., and the case which grasps honeycomb filters, 
such as these honeycomb structure object, and it can consider as the converter system constituted by the 
cone section joined to the case. 

[0042] Since a septum thicker than average septum thickness makes it correspond to the field on which 
the foreign matter in the field which exhaust gas sends out, and/or exhaust gas slides and is arranged in 
some [ specific ] fields at a high rate as mentioned above in the first honeycomb structure object of this 
invention, The resistance over the erosion by the foreign matter in exhaust gas or exhaust gas is large. 
And in the field of others which do not correspond to the field on which the foreign matter in the field 
which exhaust gas sends out conversely, and/or exhaust gas slides, since the septum thinner than average 
septum thickness is arranged at a high rate, a high warming-up property can be maintained and the 
advanced purification engine performance can be demonstrated. In addition, in a diesel rolling stock, 
since the oxygen content rate of exhaust gas is higher than a gasoline-powered vehicle, flying to the 
emission gas purification filter of the foreign matter originating in an engine, the scale from EKIMANI, 
or an oil ash formed element is remarkable, and higher erosion-proof nature is call for, but with the 
honeycomb structure object of this invention, since the effectiveness which was excellent in the uptake 
and emission gas purification filter case to remove similarly in the diesel particle-like matter can be 
demonstrate, it can use suitably especially. 

[0043] Moreover, with the second honeycomb structure object of this invention, as mentioned above, 
since two or more septa come to arrange a septum thicker than average septum thickness and a septum 
thinner than average septum thickness irregularly, they can raise erosion-proof nature effectively to the 
foreign matter which collides irregularly to a septum. Moreover, since concentration of stress can be 
eased by such irregular arrangement, thermal shock resistance can be raised. 
[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely, referring to a drawing. 

[0045] As Shown in the First Honeycomb Structure Object Drawing 1 -4, 1. First Honeycomb Structure 
Object 10 of this Invention It is the honeycomb structure object 10 in which two or more circulation 
holes 3 penetrated to shaft orientations are formed by two or more septa. Two or more septa are 
constituted by the septa 1 and 2 of thickness by which plurality differs, and the septum 2 thicker than 
average septum thickness is arranged in some [ specific ] fields at a high rate among the septum 1 of two 
or more different thickness, and 2 as compared with other fields. 

[0046] In the first honeycomb structure object 10, two or more circulation holes 3 to penetrate can 
mention that in which the cross-section configuration in the direction of a system has a triangle, a 
square, a pentagon, a hexagon, an octagon, any one round sort, or these two sorts or more. The more 
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multiple configuration (for example, the hexagon is more desirable than a square.) in which many 
erosion-proof nature has the big septum intersection of an impact-proof at a big point especially, or the 
shape of a round shape to which a septum becomes thick on a septum intersection is desirable. 
[0047] Moreover, when arranging the septum 1 thicker than average septum thickness in consideration 
of [ mentioning later ] the direction of exhaust gas **** attachment, the shape of a triangle, a pentagon, 
an octagon, or a round shape has a desirable cross-section configuration in the direction of a system, and 
the shape of a hexagon, an octagon, and a round shape is desirable from the point which raises thermal 
shock resistance. 

[0048] As for the first honeycomb structure object 10, two or more septa are constituted by two or more 
different septa 1 and 2 of thickness. The septum 1 thicker than average septum thickness among the 
septum 1 of thickness by which plurality differs, and 2 It is made to correspond to the field (not shown) 
on which the foreign matter in the field 4 which exhaust gas sends out, and/or exhaust gas slides. To 
some [ specific ] fields It is desirable to choose suitably about detailed conditions in consideration of 
EKIMANI arranged in the reinforcement of the erosion-proof nature called for, a warming-up property, 
and the whole structure and thermal shock resistance, and coincidence that what is necessary is to just be 
arranged at a high rate as compared with other fields. 

[0049] For example, what is necessary is just to arrange the septum 2 thicker than average septum 
thickness in the field 4 corresponding to an exhaust gas **** attachment field etc., in the case where 
high erosion-proof nature is called for, that what is necessary is just to arrange by the high ratio more, so 
that the septum 1 thinner than average septum thickness may serve as a high ratio at the whole when the 
request of a warming-up property etc. is strong. 

[0050] Moreover, although the septum 2 thicker than average septum thickness and the septum 1 thinner 
than average septum thickness may be arranged regularly or may be arranged in irregular, it is desirable 
to arrange irregularly at the point which can ease concentration of thermal stress and can raise thermal 
shock resistance. That to which septum thickness was specifically changed like the graph shown in 
drawing 18 can be mentioned as an example. 

[0051] On the other hand, in order to raise the reinforcement of the whole structure, it is desirable to 
form the septum 2 thicker than average septum thickness in a linear location, and it is more desirable to 
make the whole distribute the septum 2 still thicker than average septum thickness. Moreover, since the 
reinforcement of the whole structure will also fall when the septum near the periphery section is formed 
into a thin wall, it is desirable to reinforce the reinforcement of the whole structure. Adjust a 
configuration and extrusion molding is performed, under the present circumstances — as a reinforcement 
means — a mouthpiece — The interior of the circulation hole 3 formed of the septum group containing 
the septum which adjoins a peripheral wall The same ingredient as the ingredient which constitutes a 
honeycomb structure object, or a dissimilar-material component can be sunk into the septum group 
containing the thing blockaded with the same ingredient as the ingredient which constitutes a 
honeycomb structure object, or the septum which adjoins a peripheral wall, and what lowered and 
carried out eburnation of the porosity can be mentioned. 

[0052] Moreover, as a dissimilar material in this case, when a honeycomb structure object consists of a 
nature of cordierite ceramic ingredient for example, the mullite of an ingredient with a comparatively 
near coefficient of thermal expansion, an alumina, a silica, a magnesia, etc. are desirable with the same 
ceramic system ingredient. 

[0053] Moreover, the septum of two or more sorts of different thickness may be made to constitute the 
thin septum 1 , and the septum of two or more sorts of different thickness may be made to constitute the 
septum 2 thicker than average septum thickness from average septum thickness similarly. Although the 
erosion of the septum in this case 10, for example, a honeycomb structure object, mainly arises by the 
septum of a center-section field When the exhaust gas **** attachment field 4 continues throughout an 
end face and an erosion phenomenon becomes more gradually small [ a periphery section side ] Two or 
more septa 1 and 2 can be covered in the direction of a periphery from the center section of the 
honeycomb structure object 10, and gradual or the erosion-proof nature called for by being thin 
continuously and making it constitute can be demonstrated effectively. That to which septum thickness 
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was specifically changed like the graph shown in draw ing 17 can be mentioned as an example. 
[0054] Moreover, when the same, the rate of the septum 1 thinner than average septum thickness is 
applied in the direction of a periphery from the center section of the honeycomb structure object 10, and 
even if it arranges so that it may become gradually large on a continuation target, erosion-proof nature 
can be raised effectively. 

[0055] Next, the arrangement location of the septum 1 thinner than average septum thickness and the 
septum 2 thicker than average septum thickness is more concretely explained based on a drawing. 
[0056] Drawing 5 -16 are the sectional view showing typically the condition of an array with a septum 
thicker than average septum thickness and a septum thinner than average septum thickness in the first 
honeycomb structure object. 

[0057] As shown in drawing 5 -9, as an operation gestalt of 1 of the first honeycomb structure object It 
is the honeycomb structure object in which two or more circulation holes 4 penetrated to shaft 
orientations are formed by two or more septa 1 and 2, and is constituted by the septum of thickness by 
which plurality differs [ two or more septa 1 and 2 ]. The septum 2 thicker than average septum 
thickness, The septum group 1 1 which comes to be intermingled in the septum 1 thinner than average 
septum thickness is arranged in some [ specific ] fields, and the septum group 12 which consists only of 
a septum 1 thinner than average septum thickness can mention what is arranged in other fields. 
[0058] By arranging the septum group which comes to be intermingled in the septum 2 thicker than 
average septum thickness and the septum 1 thinner than average septum thickness with this honeycomb 
structure object 10 corresponding to an exhaust gas **** attachment field While being able to raise 
erosion-proof nature effectively, in the field of others which do not correspond to an exhaust gas **** 
attachment field, by arranging the septum group 12 which consists only of a septum 1 thinner than 
average septum thickness, a high warming-up property can be maintained and the advanced purification 
engine performance can be demonstrated. Moreover, it also has the advantage that the reinforcement of 
an edge of the structure improves compared with the case where a thick wall is formed. Furthermore, 
with this honeycomb structure object, since it is intermingled with the septum 1 thinner than average 
septum thickness and the septum 2 thicker than average septum thickness is arranged, a high warming- 
up property can be demonstrated especially. In addition, in the field in which the septum 2 thicker than 
average septum thickness was formed, since it considers as the structure of making a septum with a thick 
high temperature capacity, and a septum with a thin low- fever capacity intermingled, a temperature 
gradient with the field in which the septum group 12 which consists only of a septum 1 thinner than 
average septum thickness is arranged becomes loose, and the thermal stress of a border area can be 
reduced. 

[0059] As such a honeycomb structure object, as shown in drawin g 5 -7, the septum group 1 1 which 
intermingles and becomes the septum 2 thicker than average septum thickness and the septum 1 thinner 
than average septum thickness That in which it is arranged in including a part of field near the periphery 
section at least, and the septum group 12 which consists only of a septum 1 thinner than average septum 
thickness is arranged including the center-section field located inside the field near the periphery 
section; as shown in drawing 8 and 9 The septum group 12 which consists only of a septum 1 thinner 
than average septum thickness is arranged including a part of field near the periphery section at least. 
The septum group 1 1 which comes to be intermingled in the septum 2 thicker than average septum 
thickness and the septum 1 thinner than average septum thickness can mention what is arranged 
including the center-section field located inside the field near the periphery section. 
[0060] In the case of the former, like [ when the exhaust gas **** attachment field 4 concentrates on the 
field near the periphery section like the converter system shown in drawing 2 ] the converter system 
shown in drawin g 3 or drawin g 4 , when erosion concentrates on the field near the periphery section, 
erosion-proof nature can be effectively raised by the local reflux 22 of exhaust gas. On the other hand, in 
the case of the latter, when an exhaust gas **** attachment field concentrates on a center-section field 
like the converter system shown in drawing 1 or dr^ing„3 , erosion-proof nature can be raised 
effectively. 

[0061] As a former honeycomb structure object, as shown in ** drawing 5 , moreover, the septum group 
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1 1 which intermingles and becomes the septum 2 thicker than average septum thickness and the septum 

1 thinner than average septum thickness Although it is arranged in the field near the periphery section 
and the septum group 12 which consists only of a septum 1 thinner than average septum thickness is 
arranged in the center-section field located inside the field near the periphery section, as it is shown in 
others and ** drawing. 6 A cross-section configuration is prepared in the field used as the square 
surrounded on all sides linked to a peripheral wall including the center-section field where the septum 
group 1 2 which consists only of a septum 1 thinner than average septum thickness is located inside the 
field near the periphery section. As shown in the thing and ** drawin g 7 which are prepared in the field 
including a part of other fields near the periphery section, the septum group 1 1 which comes to be 
intermingled in the septum 2 thicker than average septum thickness and the septum 1 thinner than 
average septum thickness Two parallel straight lines which the septum group 12 which consists only of 
a septum 1 thinner than average septum thickness connects to a peripheral wall, It is prepared in a field 
including the center-section field surrounded by 2 curves formed of the periphery Kabeuchi side to 
which these two straight lines are connected. The septum group 1 1 which comes to be intermingled in 
the septum 2 thicker than average septum thickness and the septum 1 thinner than average septum 
thickness can mention what is prepared in the field including a part of other fields near the periphery 
section. 

[0062] With the honeycomb structure object 10 shown in drawin g 5 , since the septum group of the field 
near the periphery section is intermingled in the septum 1 thinner than average septum thickness, while 
being able to control the heat capacity in this field, and increase of a pressure loss and also being able to 
raise a warming-up property etc., too much rigid increment can be controlled and the fall of thermal 
shock resistance can be prevented. 

[0063] Moreover, with the honeycomb structure object 10 shown in drawin g 6 , since the septum group 

12 which consists only of a septum 1 thinner than average septum thickness is arranged in a part of field 
near the periphery section, effectiveness, such as improvement in thermal shock resistance, can be 
increased more in reduction of the heat capacity and pressure loss which were stated with the 
honeycomb structure object shown in drawin g 5 , and a list. 

[0064] Moreover, with the honeycomb structure object shown in drawing 7 , since the septum group 12 
which consists only of a septum 1 thinner than average septum thickness is still wide range than the 
honeycomb structure object shown in drawing 6 and is arranged, especially effectiveness, such as 
improvement in thermal shock resistance, can be increased in reduction of the heat capacity and pressure 
loss which were stated with the honeycomb structure object shown in drawing 5 , and a list. 
[0065] In addition, in the field near the periphery section, when thickening a septum group, it is 
desirable to thicken a septum in at least ten or more eels from a periphery, and it is more desirable to 
thicken a septum in 20 or more eels. 

[0066] Moreover, with the honeycomb structure object arranged directly under EKIMANI, exhaust gas 
hits locally the exhaust gas **** attachment end face of a honeycomb structure object, and exhaust gas 
approximates especially the dimension of the field which hits strongly to the aperture of EKIMANI. In 
many cases, the aperture of EKIMANI is abbreviation phil0-30mm, and, generally the outer diameter of 
a honeycomb structure object is around abbreviation phi 100mm. Therefore, it is desirable to thicken a 
septum from a periphery in 10 - 60% of field of a honeycomb structure object diameter. 
[0067] moreover, a center-section field — the field inside the field near the periphery section « it is — 
usually — the field near the periphery section - comparing — especially — exhaust gas — spurting out » 
****** — the aperture of exhaust gas installation tubing which means a strong or weak field, for 
example, is shown by drawing 4 about phiSOmm If a honeycomb structure object is about phi 100mm, it 
will become the field where a center-section field is shown by an about about 50-80mm round shape etc. 
for a diameter considering the core of the end face of a honeycomb structure object as a core of a field. 
[0068] As a latter honeycomb structure object, as shown in ** drawin g 8 , next, the septum group 12 
which consists only of a septum 1 thinner than average septum thickness Although it is arranged in the 
field near the periphery section and the septum group 1 1 which comes to be intermingled in the septum 

2 thicker than average septum thickness and the septum 1 thinner than average septum thickness is 
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arranged in the center-section field located inside the field near the periphery section, as it is shown in 
others and ** drawing 9 The septum group 1 1 which comes to be intermingled the septum 2 thicker than 
average septum thickness and the septum 1 thinner than average septum thickness A part of center- 
section field [ at least ] Furthermore, it is arranged in the field shown in a cross-joint configuration 
including a part of periphery section, and the septum group 12 which consists only of a septum 1 thinner 
than average septum thickness can mention what is arranged in the field including a part of other fields 
near the periphery section. 

[0069] With the honeycomb structure object shown in drawin g 8 , since the septum group of a center- 
section field is intermingled in the thin septum, while being able to control the heat capacity in this field, 
and increase of a pressure loss and also being able to raise a warming-up property etc., too much rigid 
increment can be controlled and the fall of thermal shock resistance can also be prevented. 
[0070] Moreover, for an existing [ the septum 2 thicker than average septum thickness ]-in a part of field 
near the periphery section of honeycomb structure object reason, compared with the honeycomb 
structure object shown in drawi ng 8 , the mechanical strength of the whole honeycomb structure object 
can be raised, and the shape retaining property and canning-proof nature at the time of shaping can be 
raised with the honeycomb structure object shown in drawing 9 . But since the septum 1 thicker than 
average septum thickness is intermingled in the center- section field in which the septum 2 thicker than 
average septum thickness exists, while being able to control increase of heat capacity and a pressure loss 
in a center-section field etc. and also being able to raise a warming-up property etc., too much rigid 
increment is controlled and it also has the effectiveness of preventing the fall of thermal shock 
resistance. 

[0071] in addition, as shown in drawingJJ (a), in the converter system which the exhaust gas installation 
tubing 5 is located in the slanting upper part, and arranges it to an exhaust gas **** attachment end face 
As shown in drawin g 3 (b), the foreign matter in the exhaust gas 21 which resulted in the end face of the 
honeycomb structure object 10 Since it collides and branches to cone section 7 inside, and it slides on 
the field near the periphery section of an end face at a circumferencial direction, and it slides so that it 
may ride on exhaust gas again at flow and may pass through an end-face center-section field, erosion is 
mainly produced in the field near the end- face periphery section, and a center-section field, therefore, in 
this type of converter system As shown in drawing 3 (b), the septum group 1 1 which intermingles and 
becomes the septum 2 thicker than average septum thickness and the septum 1 thinner than average 
septum thickness It is desirable to consider as the honeycomb structure object which is arranged in a part 
of field [ at least ] near the periphery section and a part of center-section field [ at least ], and is arranged 
in the staging area to which the septum group 1 2 which consists only of a septum 1 thinner than average 
septum thickness is located between these both fields. 

[0072] Next, the gestalt of other operations in drawing 10 and the first honeycomb structure object 
shown in 1 1 is explained. As shown in drawing 10 and 1 1, as other operation gestalten in the first 
honeycomb structure object It is the honeycomb structure object 10 in which two or more circulation 
holes 4 penetrated to shaft orientations are formed by two or more septa 1 and 2. The septum group 13 
which two or more septa 1 and 2 are constituted by the septum of thickness by which plurality differs, 
and become only from the septum 2 thicker than average septum thickness It is arranged in some 
[ specific ] fields and the septum group 1 2 which consists only of a septum 1 thinner than average 
septum thickness can mention what is arranged in other fields. 

[0073] While being able to raise erosion-proof nature effectively by arranging the septum group which 
consists only of a septum 2 thicker than average septum thickness with this honeycomb structure object 
10 corresponding to an exhaust gas **** attachment field In the field of others which do not correspond 
to an exhaust gas **** attachment field, by arranging the septum group 12 which consists only of a 
septum 1 thinner than average septum thickness, a high warming-up property can be maintained and the 
advanced purification engine performance can be demonstrated. Moreover, it also has the advantage that 
structure reinforcement of an edge improves compared with the case where a thick wall is formed. 
[0074] As shown in drawin g 10 and 1 1, as such a honeycomb structure object two or more septa 1 and 2 
The septum group 1 2 which is constituted by the septum of thickness by which plurality differs and 
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consists only of a septum 1 thinner than average septum thickness As it is arranged including a part of 
field near the periphery section at least and is shown in the thing in which the septum group 1 3 which 
consists only of a septum 2 thicker than average septum thickness is arranged including the center- 
section field located inside the field near the periphery section or drawing 1 0 , and 1 1 The septum group 
13 which two or more septa 1 and 2 are constituted by the septum of thickness by which plurality 
differs, and become only from the septum 2 thicker than average septum thickness It is arranged 
including a part of field near the periphery section at least, and the septum group 12 which consists only 
of a septum 1 thinner than average septum thickness can mention what is arranged including the center- 
section field located inside the field near the periphery section. 

[0075] In the case of the former, when an exhaust gas **** attachment field concentrates on a center- 
section field like the converter system shown in drawin g 1 or drawin g 3 , erosion-proof nature can be 
raised effectively. With this honeycomb structure object, especially in the center- section field which is 
an exhaust gas **** attachment field Since only the septum 2 thicker than average septum thickness 
constitutes the septum group, Since erosion-proof nature can increase the heat capacity of the center 
section which is easy to become an elevated temperature at the time of use compared with the structure 
which was large and arranged the septum 2 thicker moreover than average septum thickness and the thin 
septum 1 in the whole at homogeneity, It has the advantage that an extremes-of-temperature rise of a 
center section is controlled, and increase of the thermal stress by the temperature gap of each part of a 
honeycomb structure object can be controlled. 

[0076] Furthermore, by controlling within limits which mention the ratio of the septum thickness of the 
septum 2 thicker than average septum thickness and the septum 1 thinner than average septum thickness 
later, at the time of extrusion molding, the variation in an extrusion pressure or the extrusion rate which 
originates in the ununiformity of an extrusion raw material and is generated can be eased exactly, and 
the moldability at the time of extrusion molding can be raised in the center section of the honeycomb 
structure object, and the field near the periphery section. 

[0077] On the other hand, in the case of the latter, like [ when an exhaust gas **** attachment field 
concentrates on the field near the periphery section like the converter system shown in drawin g 2 ] the 
converter system shown in drawing 3 or drawing 4 , by the local reflux 22 of exhaust gas, when erosion 
concentrates on the field near the periphery section, erosion-proof nature can be raised effectively. 
[0078] Moreover, as a former honeycomb structure object 10, as shown in ** drawing 10 The septum 
group 12 which consists only of a septum 1 thinner than average septum thickness is arranged in the 
field near the periphery section. Although the septum group 13 which consists only of a septum 2 
thicker than average septum thickness is arranged in the center-section field located inside the field near 
the periphery section, as it is shown in others and ** drawin g 1 1 The septum group 13 which consists 
only of a septum 2 thicker than average septum thickness A part of center-section field [ at least ] 
Furthermore, it is arranged in the field in which a cross-section configuration turns into a cross-joint 
configuration including a part of periphery section, and the septum group 1 2 which consists only of a 
septum 1 thinner than average septum thickness can mention what is arranged in the field including a 
part of other fields near the periphery section. 

[0079] With the honeycomb structure object 10 shown in drawing 10 , like the converter system shown 
in drawing. 1 or drawing 3 , when an exhaust gas **** attachment field concentrates on the center 
section of the honeycomb structure object 10, erosion-proof nature can be raised effectively, moreover, 
with the honeycomb structure object 10 shown in drawin g 1 1 Like the honeycomb structure object 10 
shown in drawing 10 , when an exhaust gas **** attachment field concentrates on the center section of 
the honeycomb structure object 10 An existing [ in addition to the ability to raise erosion-proof nature 
effectively / the septum 2 thicker than average septum thickness ]-in a part of field near the periphery 
section of honeycomb structure object 10 sake, Compared with the honeycomb structure object 10 
shown in drawing 10 , the mechanical strength of the whole honeycomb structure object can be raised, 
and the shape retaining property and canning-proof nature at the time of shaping can be raised. 
[0080] Moreover, as a latter honeycomb structure object 10, as shown in ** drawing J 2 The septum 
group 1 3 which consists only of a septum 2 thicker than average septum thickness is arranged in the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 /l 2/2005 



Page 12 of 17 



field near the periphery section. Although the septum group 12 which consists only of a septum 1 
thinner than average septum thickness is arranged in the center-section field located inside the field near 
the periphery section, as it is shown in others and ** drawing 1 3 A cross-section configuration is 
prepared in the field used as the square surrounded on all sides linked to a peripheral wall including the 
center-section field where the septum group 1 2 which consists only of a septum 1 thinner than average 
septum thickness is located inside the field near the periphery section. The septum group 1 3 which 
consists only of a septum 2 thicker than average septum thickness can mention what is prepared in the 
field including a part of other fields near the periphery section. 

[0081] With the honeycomb structure object 10 shown in drawing 1.2 , when an exhaust gas **** 
attachment field concentrates on the field near the periphery section like the converter system shown in 
drawing 2 , or when erosion concentrates on the field near the periphery section by the local reflux 22 of 
exhaust gas like the converter system shown in drawing 3 or drawing 4 , erosion-proof nature can be 
raised effectively, moreover, with the honeycomb structure object 10 shown in drawing 13 Like the 
honeycomb structure object 10 shown in drawin g 12 , when an exhaust gas **** attachment field 
concentrates on the field near the periphery section, by the local reflux 22 of exhaust gas Since the 
septum group 1 2 which consists only of a septum 1 thinner than average septum thickness is arranged in 
a part of field near the periphery section in addition to the ability to raise erosion-proof nature 
effectively when erosion concentrates on the field near the periphery section, Effectiveness, such as 
reduction of heat capacity and a pressure loss and improvement in thermal shock resistance, can be 
increased more. 

[0082] in addition, with the honeycomb structure object 10 of this operation gestalt Although erosion 
mainly arises by the septum of a center-section field, when it continues throughout an end face, it 
happens and an erosion phenomenon becomes more gradually small [ a periphery section side ] Consist 
of a septum of two or more sorts of different thickness, respectively, and the septum 1 thinner than 
average septum thickness and the septum 2 thicker than average septum thickness are constituted. 
Erosion-proof nature can also be effectively raised by applying in the direction of a periphery from the 
center section of the honeycomb structure object 10, and arranging a gradual or continuously thin 
septum. 

[0083] Next, the operation gestalt of further others in the first honeycomb structure object is explained. 
[0084] As an operation gestalt of further others of the first honeycomb structure object In all the fields in 
which it is the honeycomb structure object with which two or more circulation holes penetrated to shaft 
orientations are formed, and two or more septa are arranged by two or more septa A septum thicker than 
average septum thickness and a septum thinner than average septum thickness are intermingled, and are 
arranged. The septum group which come to be intermingled relatively in a septum thicker than average 
septum thickness is arranged in some [ specific ] fields, and the septum group which come to be 
intermingled relatively in a septum thinner than average septum thickness can mention what is arranged 
in other fields. 

[0085] While raising erosion-proof nature effectively by arranging in some [ specific ] fields the septum 
group which come to be intermingled relatively in a septum thicker than average septum thickness with 
this honeycomb structure object corresponding to an exhaust gas **** attachment field In the field of 
others which do not correspond to an exhaust gas **** attachment field, by arranging the septum group 
which come to be intermingled relatively in a septum thinner than average septum thickness, a high 
warming-up property can be maintained and the advanced purification engine performance can be 
demonstrated. Moreover, it also has the advantage that thermal shock resistance and structure 
reinforcement of an edge improve compared with the case where a thick wall is formed. Moreover, with 
this honeycomb structure object, since a septum thicker than average septum thickness is made 
intermingled by a septum and the whole thinner than average septum thickness and is arranged, while 
being able to demonstrate a high warming-up property especially, concentration of thermal stress can 
also be eased as much as possible. Moreover, with this honeycomb structure object, although erosion 
mainly arises in some [ specific ] fields, when it arises in all fields not a little, erosion-proof nature can 
be raised effectively. 
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[0086] In addition, the septum of two or more sorts of different thickness may constitute a septum 
thinner than average septum thickness, and the septum of two or more sorts of different thickness may 
constitute a septum thicker than average septum thickness also from this honeycomb structure object. 
[0087] Next, the operation gestalt of further others in drawing. 14 and the first honeycomb structure 
object shown in 15 is explained. 

[0088] As shown in drawing 14 and 15, with the first honeycomb structure object 10 When exhaust gas 
spouts and the direction has the fixed include angle to the penetration direction of the circulation hole 3 
like the converter system shown in drawin g 1 -3 The circulation hole 3 prepared in the location through 
which the normal 20 in the peripheral face of the honeycomb structure object 10 passes among two or 
more septa is formed, and to this normal 20 about what is located in 70 - 1 10 degrees About what it is 
desirable to make the septum 2 thicker than average septum thickness constitute, and is located in 80 - 
100 degrees It is more desirable to make the septum 2 thicker than average septum thickness constitute, 
and especially the thing made to constitute by the septum 2 thicker than average septum thickness about 
what is located in 85 - 95 degrees is desirable. 

[0089] Since the septum currently arranged in the location near the migration direction and 
perpendicular of a foreign matter in exhaust gas tends to get an impact by the foreign matter when 
exhaust gas spouts and the direction has the fixed include angle to the penetration direction of the 
circulation hole 3, erosion-proof nature can be effectively raised by making the septum which is easy to 
get such an impact constitute by the septum 2 thicker than average septum thickness. 
[0090] In addition, it is because the direction of the evil of the fall of the warming-up property by 
increase of heat capacity may become large compared with the effectiveness of improvement in erosion- 
proof nature if having restricted to the range of 70 - 110 degrees makes the septum 2 thicker than 
average septum thickness to this thing out of range constitute. 

[0091] on the other hand, when many things with a big particle size of 1mm or more are contained, the 
particle size of the foreign matter in exhaust gas The preparing-in location through which normal 20 in 
peripheral face of honeycomb structure object 10 passes in field near the periphery section among two or 
more septa circulation hole 3 as shown in d rawin g 16 is formed. And it is desirable to make it constitute 
by the septum 2 thicker than average septum thickness to this normal 20 about what is located in **20 
degrees. It is more desirable to make it constitute by the septum 2 thicker than average septum thickness 
about what is located in **10 degrees, and especially the thing made to constitute by the septum 2 
thicker than average septum thickness about what is located in **5 times is desirable. 
[0092] Although a comparatively big foreign matter with a particle size [ originating in a weldment etc. ] 
of 1mm or more is generated when EKIMANI 5 is made into the product made from stainless steel This 
foreign matter slides on an exhaust gas **** attachment end-face top, and that migration direction is 
changed by cone section 7 inside. Since it mainly slides near the periphery section of an end face at a 
circumferencial direction, the septum of a perpendicularly near location tends to get an impact by the 
foreign matter with this big particle size to a circumferencial direction among the septa arranged near the 
periphery section. Then, erosion-proof nature can be effectively raised by making the septum formed in 
such a location constitute by the septum thicker than average septum thickness. 
[0093] Moreover, it is desirable at the point which arranges a thinner septum, and arranging a still 
thinner septum in a center-section field reduces heat capacity, raising erosion-proof nature effectively, 
and raises a warming-up property about the septum which is except **20 degrees and is locate to the 
normal 20 corresponding to the circulation hole 3 in the field near the periphery section when the 
septum [ in this way ] 2 thicker than average septum thickness is arrange. 

[0094] In the first honeycomb structure object, it is desirable that the average septum thickness in the 
septum of thickness by which plurality differs is less than 0.10mm, and it is more desirable that it is less 
than 0.065mm. 

[0095] While fully being able to demonstrate the warming-up property corresponding to a request in 
recent years by setting average septum thickness to less than 0.10mm, pressure loss can be reduced 
sharply. 

[0096] here, this detail in the letter and "average septum thickness" are the representation dimensions of 
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the septum thickness for calculating the heat capacity or pressure loss of the structure in the case of 
designing a honeycomb structure object, and a mechanical strength, and are the value which divided 
total of two or more sorts of different septum thickness in general by the number of the classes of 
septum thickness. In addition, average septum thickness is constituted by the septum 0.10mm or more, it 
is most which is carried in an under floor, and the conventional honeycomb structure object does not 
take especially erosion-proof nature into consideration. 

[0097] In the first honeycomb structure object, among the septum of the thickness from which plurality 
differs, it is desirable that the ratio (t2/tl) of the thickest thickness (t2) of a septum to the thickness (tl) 
of the thinnest septum sets to 1.05-2.00, being referred to as 1.10-1.50 is more desirable, and especially 
the thing set to 1 .20-1 .30 is desirable. 

[0098] It may become difficult for the ratio (t2/tl) of the thickest thickness (t2) of a septum to the 
thickness (tl) of the thinnest septum to obtain desired erosion-proof nature as it is less than 1.05. On the 
other hand, when it becomes larger than 1 .5, at the time of about [ that there is a possibility that the 
direction of the evil of the fall of the warming-up property by increase of heat capacity may become 
large, compared with the effectiveness of improvement in erosion-proof nature ], and extrusion molding, 
it may extrude between the thinnest septum and the thickest septum, the gap of a rate may become large, 
and a moldability may fall. 

[0099] When setting septum average thickness to 0.1mm or less especially according to a request in 
recent years, the ratio of the septum thickness of the thinnest septum and the thickest septum may 
produce deformation which was mentioned above and which the gap of an extrusion rate becomes very 
large and cannot overlook from the flow resistance of a thin septum becoming very large, when out of 
range. 

[0100] In addition, the ratio of the septum thickness of the thinnest septum and the thickest septum may 
produce the crack and breakage to which it mentioned above the variation in a rate of drying or a baking 
rate becomes it large that it is out of range also at the time of desiccation and baking, and according to 
contraction stress. 

[0101] But in the case of the emission-gas-purification filter from which a particle is removed by the 
septum, it is desirable to set thickness of a septum to 0.2-0. 5mm. Moreover, in order to obtain a desired 
filter function, it is desirable that the porosity of a septum considers as 40% or more. In addition, it 
becomes possible to accept such a demand by calling for bigger erosion-proof nature with the emission- 
gas-purification filter with which porosity becomes large in order to obtain a desired filter function, and 
applying the honeycomb structure object of this invention especially, although the demand to erosion- 
proof nature also from a lot of foreign matters originating in the scale, an oil ash, etc. also being used 
under the severe environment where it collides with a septum, with the filter for diesel rolling stocks is 
large. 

[0102] As for the septum thicker than average septum thickness and the whole septum thinner than 
average septum thickness rate of an abundance ratio in the first honeycomb structure object (a septum 
thicker than average septum thickness: septum thinner than average septum thickness), 1:1-1:3 are 
desirable, and 1 :2 to 1 :2.5 is more desirable. If there is a possibility that the direction of the evil of the 
fall of the warming-up property by increase of heat capacity may become large if the rate of an 
abundance ratio is smaller than 1 : 1 and it is larger than 1:3, it may be difficult to obtain desired erosion- 
proof nature. 

[0103] Really fabricating a peripheral wall and a septum by extrusion molding as the approach of it 
being desirable and forming a septum into a thick wall at the point which the first honeycomb structure 
object has high productivity, and is low cost for example, the object for shaping which has the slit width 
of homogeneity — the approach of carrying out extrusion molding using what carried out the electron 
discharge method of the septum of the field which wants to form a mouthpiece into a thick wall, and was 
made into desired slit width — or the object for shaping which has the slit width of homogeneity — it can 
plate to a mouthpiece and the approach of using and carrying out extrusion molding by which only the 
field of a septum to thicken made plating thickness thin can be mentioned. 

[0104] Although there is especially no limit about the thickness of a peripheral wall, with the first 
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honeycomb structure object near the periphery section of a septum, when the abundance of a septum 
thinner than average septum thickness is high It is desirable to consider as the thickness more than two 
times to septum thickness from the point which raises the reinforcement of the whole structure, and 
when exhaust gas is equivalent to the peripheral wall of a honeycomb structure object, or when a foreign 
matter slides in the field containing the peripheral wall of a honeycomb structure object, it is desirable to 
make a peripheral wall thicker. 

[0105] Adsorption ingredients, such as at least one sort of ceramic ingredients chosen from the group 
which especially a limit does not have as an ingredient of the first honeycomb structure object, for 
example, consists of cordierite, an alumina, a mullite, lithium aluminum silicate, aluminum titanate, a 
titania, a zirconia, silicon nitride, alumimium nitride, and silicon carbide, those composite material or 
activated carbon, silica gel, or a zeolite, can be mentioned. Moreover, you may be heat-resistant metallic 
materials, such as stainless steel, etc. 

[0106] However, since the mechanical strength and erosion-proof nature of a honeycomb structure 
object fall when average septum thickness makes it thin or less with 0.1 as mentioned above, it is 
desirable to make eburnation of the ingredient porosity about 10 - 25%, and to raise a mechanical 
strength and erosion-proof nature. 

[0107] Under the present circumstances, although eburnation of the whole honeycomb structure object 
may be carried out or eburnation of the edge surface part may be carried out locally, it is desirable to 
carry out eburnation on the whole at the point which raises the mechanical strength to Canning and the 
whole mechanical strength, and the point which can control the temperature rise by the increment in heat 
capacity further. Moreover, since there is a danger of originating in discontinuity with other parts and 
falling thermal shock resistance in carrying out eburnation locally, it is desirable to inclination-ize a 
precise degree continuously. Furthermore, since too much eburnation has a possibility of causing the fall 
of thermal shock resistance by increase of a coefficient of thermal expansion, considering as the range 
which mentioned porosity above is desirable. 

[0108] Moreover, with the first honeycomb structure object, it is desirable to two or more septa to 
support a catalyst component, and it can mention Pt, Pd, Rh, etc. to them as a catalyst component, for 
example. Moreover, the first honeycomb structure object can use each circulation hole as a honeycomb 
filter by ******(i n g) alternately by ****** material in respect of the both ends to penetrate. In addition, 
the same thing as the ingredient of the first honeycomb structure object which especially a limit does not 
have about ****** material, for example, was mentioned above can be used. 

[0109] 2. It is divided by two or more septa, and it is a honeycomb structure object equipped with two or 
more circulation holes formed in shaft orientations by penetrating, two or more septa are constituted by 
the septum of thickness by which plurality differs, and it comes to arrange the second honeycomb 
structure object of the second honeycomb structure object this invention irregularly in a septum thicker 
than average septum thickness and a septum thinner than average septum thickness. 
[0110] Thereby, the foreign matter in exhaust gas can raise erosion-proof nature effectively also in the 
situation of colliding with each septum irregularly, to prediction impossible. Moreover, thermal shock 
resistance can be raised by easing concentration of thermal stress. 

[0111] It is the same as that of the first honeycomb structure object mentioned above with the second 
honeycomb structure object about the point except arranging irregularly a septum thicker than average 
septum thickness and a septum thinner than average septum thickness. Therefore, those points are 
omitted and explained here. 

[0112] Although a gap may be prepared and arranged in the abundance of a septum thicker than average 
septum thickness and a septum thinner than average septum thickness by the whole structure like the 
first honeycomb structure object mentioned above with the second honeycomb structure object, when 
exhaust gas spouts and is sent out by the whole end face, it is desirable to arrange so that it may become 
uniform at the whole structure. 

[0113] Although chaos theory can determine an irregular array, it can mention that to which septum 
thickness was specifically changed like the graph shown in drawin g 19 . 

[0114] As Shown in Converter System Charts J -4, 3. Converter System of this Invention The first or 
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second honeycomb structure object 10 (not shown [ the second honeycomb structure object ]) or 
emission-gas-purification filter (not shown) mentioned above, The exhaust gas installation tubing 5 
connects with the case which grasps the exhaust gas installation tubing 5 which introduces exhaust gas 
into the first or second honeycomb structure object 10 grade, and the first or second honeycomb 
structure object etc. and the exhaust gas installation tubing 5, and it is constituted by the cone section 7 
joined to the case 6. 

[01 15] In making the honeycomb filter which used the first honeycomb structure object 10 or this 
constitute from the converter system of this invention The septum 2 thicker than the average septum 
thickness arranged in honeycomb structure object 10 grade at least — an exhaust gas **** attachment 
field — and — or, since it is arranged including a part of foreign matter sliding field and the septum 1 
thinner than average septum thickness is arranged including a part of fields other than an exhaust gas 
**** attachment field at least Even if it is the case where it carries directly under EKIMANI, it can 
consider as the converter system which is excellent in erosion-proof nature and thermal shock resistance, 
and demonstrates a desired warming-up property. 

[0116] moreover, in making the second honeycomb structure object or the honeycomb filter using this 
constitute Since the septum thicker than average septum thickness and the septum thinner than average 
septum thickness are arranged irregularly, While the foreign matter in exhaust gas can raise erosion- 
proof nature effectively also in the situation of colliding with each septum irregularly, to prediction 
impossible, thermal shock resistance can be raised by easing concentration of thermal stress. 
[0117] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 

limited to these examples at all. 

(An example and example of a comparison) 

[01 18] A mouthpiece is used, the object for shaping which plates thickness different example 1 and has 
the slit of the width of face corresponding to the septum of thickness by which requests differ, 
respectively — by extrusion molding The cross-section configuration of a honeycomb structure object 
Circular, the porosity of 40%, diameter [ of 100mm ] x die length of 100mm, A square and a eel 
consistency 900cpsi(s) (eel pitch 0.84mm), [ the cross-section configuration of a circulation hole ] The 
thickness of a thick septum relatively 0.065mm (2.5mil) 0.076mm (3.0mil), [ the thickness of a thin 
septum ] In the field of the half moon configuration of both sides where the ratio of the thickness of a 
thick septum to the thickness of a thin septum is 1.15, and even a maximum of 20 eel is contained in the 
direction of a center section from a peripheral face and where the field near the periphery section 
counters The nature honeycomb structure object of cordierite which constituted only the septum which 
forms the circulation hole of the location corresponding to the normal in the peripheral face of a 
honeycomb structure object, and is located in 70 - 110 degrees to this normal by the 0.076mm (3.0mil) 
thick septum was produced. 

[0119] The nature honeycomb structure object of cordierite was produced like the example 1 except 
having arranged the thick septum in the whole honeycomb structure object by turns relatively with the 
septum thin in example plane 1 pair of a comparison. 

[0120] (The evaluation approach) Using the converter system of a configuration of being shown in 
drawing 2 , foreign matter input port is established in EKIMANI made of cast iron, the foreign matter of 
the specified quantity is periodically thrown in in EKIMANI, and it spurted out to the exhaust gas **** 
attachment end face of the honeycomb structure object installed in the converter system. The exhaust 
gas **** attachment field was a half moon-like field shown in d rawin g 7 located in both the sides that 
counter among the fields near the periphery section in the exhaust gas **** attachment end face of a 
honeycomb structure object, it put the septum arranged in this field mainly on exhaust gas flow, repeats 
a foreign matter, made it collide, performed the erosion trial, and evaluated erosion-proof nature. Under 
the present circumstances, commercial GC (SiC) abrasive grain (mean particle diameter of 50 
micrometers) was used for the foreign matter as a false foreign matter which simulated the scale. 
Moreover, the amount of erosion was measured with the bead restoration volume difference in erosion 
trial order using the bead. In addition, after the trial, the foreign matter did not remain on the exhaust gas 
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**** attachment end face of a honeycomb structure object. 

[0121] (Evaluation result) When the erosion trial was carried out to the honeycomb structure object 
acquired in the example 1 and the example 1 of a comparison using the honeycomb catalyst object 
which carried out specified quantity support of the catalyst component, with the honeycomb structure 
object of an example 1, erosion-proof nature was improving about 40% compared with the honeycomb 
structure object of the example 1 of a comparison. In addition, the amount of support of the catalyst 
component in each honeycomb structure object was changed, and the same result was obtained even if it 
performed the same trial. 



[Effect of the Invention] Though a request in recent years called reduction of the harmful matter 
discharged immediately after the improvement in the warming-up property in the purification engine 
performance and engine starting is satisfied according to this invention as explained above, it has 
sufficient mechanical strength to external pressure, and coincidence can be provided with a honeycomb 
structure object with big erosion-proof nature and thermal shock resistance etc. 



[Translation done.] 
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[Drawing 1 ] 
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[Drawing 14] 
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[is** 1 9 ] 8£ffift<oiRS(c , mms.tt&im LX 

=5:I)IS** 1 - 1 8<?)vvma>— *fcKtt*V Afl! 
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umm2 o ] fs#jgi~ 1 9wfh.fi*-mzim 
i imm 2 1 ] imm i - 2 0 w ^-r^^-ja^fetu 

^yN-^A^Jg^X^N-X/^^-f^^-i:. I£^x# 
[00 0 1] 

Htcl¥L<{i:, mij^^Wm^z X &x 
%.mzm~h W«fc#^14£ |a!B#^»§ its d t tfX'% 

h^-^^mmw-m^zmti,. 

[0002] 

[«»cos»] is^, m^tfxmmnmuzmK x 

mmimmizmnu^-^^mmi^commim< 
■thztiz^<o. fmcomm&zim Lx-mmm^m 
m^*ft±.ZithM.*-tf&A,t,z'f:bi\x\^. mm 
mcoft±.iztt^z,mmii*«mi£z®mizh*) s ma. 

0. 1-0. 2mmm%cr>mM.<?>i>cr>tf£%it LTffl^ 
£>trC^-&^\ -^T'(i0. lmmtlT^tcOtfflV^ 

[0003] ±tz. %m*mmzm?fi,tz^-*)j*ffi 
vstt-ft l , ^yisvntemm.mzm&zixh^m'Vjiit* 

[0004] fcCl^fr'. ClcOio^lf^tT. 
v-fc:itTfc:fif» Lfci§-£lcii . i^+tlttt § g 

izm^mmmF£&*-t2>m«*>%L&*ttm?$. 

[0005] ZCOX 3^in-y 3 >mmz± 0 . « 

*4>-r. ^mm<ix-mm. ^-^^mmi^tmmuz 



tbLtz&tizto. m/rwmzttmzji*)-? y hmt# 
mmLxLtw mwtttz-?v httmmzmntto 

[0 006] ,I<0J: aixn-yg^atli. ±&L 
fcifi**>BW. J 0*«tttfc«J3lT<0 ( 1 ) . < 2 ) (c 

wmmco&mt ^tzmffi£ffis.ztt&t> h . »xa 

[0007] ( 1 ) ft&ffc Lfc> nx^7 AflHftfcf li . 
[0008] ( 2 ) nyys'-^— ^xASrX^vx 

[0009] Wk. ^-*j>mm.ftcwmzft±.z-£ 
tchcot lxh. mmmttmzm^mmtmm%t 
*%-fcK»LT*4^x^A»js* (mmvs5 8- 1 

-110 18 9%^) . 

[0010] L*^L, Ztit>W\-*iJ*mj&Mt. ^ 

i , ±&Ltz&mz&v&Js-*?j>fflkfocvmmi£B.v : 

ayj<-?— i/XTJ*<nx.*'?-WTX'<7Mmt\ l ^tz 
mm. 3Et«. infe<05B»tciBHLT«4-r6xo- 

[0011] Z<F>tztb, ZiXt>CW\—*}2*ffimmS. 

-)tZ. 

[00 12] i/i. XM58-1974 3f» 

[0013] fltefi". BHS<OfiW^#A«H*»<0**Sl 
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fcffmmZtlX^h («fHI2 0 0 0-5 1 7 1 0& 
«) . 

[00 14] U&»U £<0^-;irAfi|i!Hrck. Jh>£ 

WOWJg»#?tf>*£ C & k ^ 3 *! k #Jf 
-f&i><D-CU:&A^/c. 

COO 1 5] -OlSMT'^fl/iaJkfijlgBkS' 

sis*, WJP*fcw»»to«*Ti»i£y3*«*+u 

[00 16] 
[00 17] 

©fflfg LfcHH8o«tf-#. i feHH6«r**-f * £ k K«fc 
ottio-y'a ^* { £tT^I>.rk. 
OfiAttS^MIilc J: Mlfik«0«ggfc: J 

OAS. IW, ffiffi±£ift!jLT«®*Wi-T^<£ 
k. 

[0018] ifc, *#P!#&tt. act. xn->?3 
®x ^ 7-«t i 0 Wfc:«fE3 ixT 

©x^xtfXT-^l^KoSMKfciSSf LT^SnT 

HMcA3K-f iKffik ( XHv 1 mm~ 

&mm£>&f££:£ L . 8»t*- h 



mmt?A^fk^x^-*j±mm.mzfmtz, it^ 

AiiSLfc. «. xdfvx$:xr>-l^xlgh-r.i»c7)li > x 

i fc**r* 4fc*>. ea-ftfc £ o . siv«^>ttfti4±(= 
htz&>x'h&, 

[0019] 314. ±£JfJ^4> 

ffCOi 3 W\— ^xf-Atc-pUTxdf -7XOSSS 

[0 0 20] ®EH25.yH2tz^-ray/'N'-^->-x 

OOjffilfihh. ) fcx*vxco##»tfa**«0**J»;y 

xzHAf 5 k LT 3 - 7 tests $ hx v *s i ofcL 
i#X2 1 ?&k'/£A^^cK3l'rvNX*A«jt«s 1 

izvk-tx o . &m$Mt 5 *> t>m& ztitzmtf* 2 1 # 

^-TJ:3(c. MX2 1*%4>T'3^LT. ^x*A« 
Stye, iD--/ 3 y^4tS. 

[0021 ] ®i3, 4{:*f3yA-^-yXfA 

* S Wxi AW 5 fc L T 3 - y gp 7 i,zmm 1 x v ^ h i> <r> 
MA2 l^n-y^^^T^O^x^Ali 
it* 1 0(OMx«# ttft*SH<o^*fc:i!iS ft«-4>it 

[0022 ] fflL. H4(=5rf «fc 3(C. 

»wi , igffif^aHceffi-r i tffis 2: /h $ «i arc 
muzmixmmz^&ztfrc nmnmms.m-c 

[0023] @3(a)KStJ:9l:.Mx 
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[00 24] itz. H3 (b) icijcridfc. *W>± 
;N^#Affliiffcl OWigfflCMo 2 1 

3llr>T*iii+*ffl«W*iiift-f6«fcatJBSW-4Ci:*» 
[0025] **yni . htf . JJLhoi 5 =3: 

mx-mk-tz ;two. »a-* Atsjt^ifia 

[0026] *7t, 

S^MMiJtcSHfS-ri»-i:tcJ: , 9. mtcr>J\-*J±mm 
[0027] EP*>, *fWHfcJ:fUf , MfcOHMtcJ: 

«0fl!W>««tcifclfc L-CJSfv *VC^S CI b Sr 

[0028] ^mcom-co^-^^mmmzti^x 

[00 2 9] ( l ) ttftoHfffitcJ: 0 . «rtri*n=*a 

[0030] (2) MginmmzxKittmbtL. ®& 
fti,zmmLxBfoztL&ffl&<vffiffii£ffiz.&^-tiJ>. 
mimx-hix, m&WBS.* 1 * wk?>n%&mz<wa 
mzx vrntfteti. wawmmz*'m^wm<oA»e> 
KzmmmtiK 9mu&®m®o-&£ / j'-%<bt>GA, 

a^imztix^hzkt:%fWLt-r$>^-#j*ffim. 
ft. 

[oo3i] ( 3 ) im<?>mmz£ <o . m^mzmm 



teLx^zmmmtK ftfew-mcDmmznmzti. ¥ 
i^mmmz ± v )Mi<m3£*fflimz&<m&Lx%&m 

[00 32] ( 1 ) co^~AM.mmWX^i. ¥ 

t i>9mm&mm®e>-&&-irA,x'MkZix. ¥*mm 
mzzvm^mmb^mmmzxvm^mm&m&L 
xK&fsmttf. tmtmmmntomizom&h**: 
&mm$^x'^zirx^&'\-*j*mmftmzmtz 

ffltt&imt Lxwftz b itx'i* h . 

[0033] ( 2 ) WN-#A«itttTii:. ig 

ftT . gHWttXM: j£R mzm <*-»TV*Sfc*rCfcJ: 
< , ( 3 ) ?Vn-# AfcjtflcTMi . <fc Off 

. ffl8toxnm&mz±% <%-ox^z hnx- 

t J:v\ ( l ) - ( 3 > ^-fftcTVN^Afiji 
LXh£\>\ 

[0034] 3WBBfcJ:iUf , «IS<?)Rlfitc«k 

I.. ) . 

[0035] *%HJ^)g5— N ^-OV^-r^lO^-^A 
^PHfiWSiOJP^HBM*. 2ffim±^P : 5r-l»J?$^ll 

[0036] 4 % JtK^ffiicT)^ g ^rSft^^-T 

Ait it fto^a m tzttt h &mm&i- h tta^a 
a?L^^sK l . nmrnzn u . ± 2 0 mzim-t 

j\-#uxmm##&&frt>tr\-m%iijTfaX'bh-3 
-v-xrAt-ti, aa»«Bi««!oat>. ^-^At8jt*<7) 
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a>oi«:wi. 70-1 i omz&m-t&i><wz 

[0037] itz. ifWR^-ftvn^-t^m^fc 

£&<7)%>jg£mtii-$> zti}X'$z> a*, nmmzvm-t 
zmmz-stsmmmz* 9^j£$ft&*ia?U9i*j3s£. 
w&Lfmmiz&^x . n&mvwmmz i o . 

k m-<vwmxmmi~h z t t= 

t , *7L**T»fT«aMl:^-4 C fc C i •? 
ffli3rrsc:kt>T#l>. 

[0038] 5glC. ^Bj^vf^^-^A^fc 

tK =a#. mnm. sab. xnm. aab. abw 
wrti&in. xnz\tLt>cr>2 mmtTh hzbtm 

4U\ 

[0039] 4*. mtwrnzzmzommit. 

<OP»»<OJiS**, 0. 1 OmmWFX'hZZbtffttl 

( t, ) izM-t *fcJfv«tf)JP£ ( t 2 ) oJt ( t 
2 /t,)# s 2. 0 0JaTC*& it 36**4 U\ 4 

#<W=1. 50JilTtt--l.it*UO»4L<. H 

<*>jt*i. 3 0OTtn:t*wiLi\ 

»^HBfc*fLt\ »,*Hfc<OW3li. ^-=5r<ki>5% 
KLh, #4 L<li 1 0%KLtlS<-f S£ k#^-C& 

Jfc&jh.'Sr^. 4fc. iWJUSJBfcfevvc, PAX'J»b 
iH<50jDX»SA^3 — 5%^)i.cOT\ ^-J&Aflfjfffci: 
*^±^-=5rlligJ?§-C"ISIt LT fcSQRfctt. £0«flW> 

a'57^j^ fcwwitiv ^nk m \ww t m&i- 

hzblztch. tot, iojni»KKUi^J!tS*a*' 
tittizttthW. JSSoittii . 0 3ULt. *3F 
4L<li:l. 05liltk3r.g>. 
[0040] *fKB(c«V^tt, *Rtf>PHSfc. nm 

)v?-b-r&zbtfX'$h. 
[0041] mz. xmiizts^xit. ze>£o%^ 

^mmwm^zmij^mx-thm^xmx^b. ztih 

-xb. mxxmAmmsztx. tr-Mz&^Lx^ 

•?%ZbtfX'*h. 



[0042] *m\<r>Wi--<n^-J!iJ*Wfetox°\*. ± 
s ft »t & wsaxf/jumxA 4> on^niw & fi$ 

£*i»LT»#^fcttfS*B*3-e*»: k *. 

■ mtt&mtfxftfo? * n>?-mtX'i>mmizmtitz 
mMkZftM-r&zbtfX'Z&tzito. mzmmizm^hz 

btfX'Zh. 

[0043] ifc, *W%(0&Z&^-*J*W&WX- 

X , WtSlD- i^* a >"tt* r6j±$-ii:-5 > ^ k 
*. 4)t, i«i5*TaBflKaHcJ:"5«*<^fc't»** 
ft-n»^k* i T'#?»^to, WSfe»S14$rl«]±$-iir€»^k 
tfX'%&. 
[0044] 

mw*mk L^mi^mzmn-t . 

[0045] 1 - IS— 

0 1 ~4 \Z7TZfZ. 0 iZ. *«HBtfDjg— <oyN - ^AflBt* 

1 o«, itsstwPiSicio, wrtrifiiKJGi-r&aaicoa 

ffl?L3A%M§ix'r^l>^-^A«3t#:l OX'h^X. 

[0046] m— <5o^-* Aflijti* i oicfcvvc, a 
a-ri>iais<7)?jsa?L 3 znjk-fimz&v&mwB®. 

fiK =ftB. BAB. HAB. JsfiB. AftB. HBtf. 
O^Wll. X{idix<o<02StLfc.Sr^St><0S- 
KfJ c: k 2. . 4>T'i . jfitxo-^' 3 

%ft<nBtk (Wttf. WftBX *) i>*ftB<VfitimZ I 
[0047] 4 £ , f^-r^ J: 5 jciMr*** 

■&Kti. -e-<0^l6]{c*3tt4Biffi^*^ E.ftB. £^ 
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COO 4 81 M-cO^-*A«it*l 0<i. tmcomi 

MSt<7)fl=$rl>/I£ollill , 2^ ¥%ISIIiS$J:9JI 
viffiS 1 SP^* { («^ffltl»^4S.l>'/X{iSf^ 
x+coMW«-r^^ (BiW) 

ft&ftxn-^'g yft, f«itis£fl«7)5$i«& 

[0049] mm. »»D-y 3 yft^"**^ 
*i*««Ttt, ¥*?B*»/i3J: l 3JSv>l«li2*. SWX 

[0050] 4*:. ¥%HM«3J:9ffHHflt2&tf 
. <fc 0 !*v « l £ , SJIiJWfcEtg LX fc , 

Wf?W»S1f £fr±$tf£ £ k **T-# i^TUSRHUfcE 
l>£k#T"£S. 

[0051] mn. mm±to<rmg.*fa±£*k&i,z 

&Zb ##4 L < . RtcT^HISff $ «t 0 W^Ufi 2 £ 
-kmzft®Z^& ZttfX*) ft£ U\ 4*. *hffltt& 

« i k fc«r*fc*. fltittt£fc<039£ £tt»rf 4 - k 
**#*U>. ;fl)B. *f3$>#&kLT<i, 

tfPSMffiftcj; 0J^J^$iX'i.ijf[iM5 r L3£Oi*jg»Sr. ;\x#A 

*«u sMfcTif-cawMku: t«>»*iwf * - k 
[0052] ttz. zetenmmmt lxiz. mt 
*» * s *&t=« . r t -t 7 s •/ ? mmix'itmwmt} 

*^T^#if4U\ 

[00 5 3] 4fc, TJ%BHWSJ:»)»^IH«lSr. 
2«Ja±<0»fir4«3tf>IBBfc.fc OfflS^^tt J: < . 
nWz.'VMStm S J: 9 ffv « 2 * , 2 »a±tf>IWr 



»«t=/hS<«r**&fctt. ttRofflSl. 2£, ^_ 
Xlili«tf<^ot^5 h<DVffif$.mtZ>Z k izi. 

<o. Mft<±Kmx.u-iSzy&*%miiiZ?mz*k& 

Z k 6 . ftttWfctt .017 ICiK-T^ 5 
[0054] 4* . B«|K0*£(c . TiWSHSJf S A 0 

Sr|6]±$-*S«Ik*«t'#.|>. 

[0055] <?:tc, ¥*^BHWCSJ:l?»v^l»aElk¥ 

&)mtmz£*)m^mm.2t<7)mm.{iLmz^x. mm 

[0056] 05~i 6<±. m-<w\=.#j*mm.mz 

^m&t <mtnwm&*m&mzw?mmmvb h . 
[0057] 05—9^-rj: o\z. m— WA-^A 

o» «rtrrtfc«i-f*«»<oaBi7L4*gBiss*L'rv^4 
v^PiM2k. ¥&}ffimmz£ Y )m^mmitzm-&Lx 

Hffi*$«t l 9Wv«lo**»fe*&BiaBl2*«, * 

[0058] Z cr>;\-*;J±ffimfo 1 0 X'ii , SW^* 
*ft»tfWS(c»JBL-C, ¥^HMff^J:0ffv^[SM2k 

i^t-^iktcAO. »*Wk:ifxn-^'ayttS-|*I±3 
•^i>£k^T^ S k k ^^«#ft»t««tc»*B 
L^vi-efOfflieoffltST*. T^RIM/f $ J: ^^v^PiM 1 <o 
**»4>*4RBt» 1 2 SriffiR-f-i £ k £J: 0 . 
#tt^*t^ L-C«fl«rSMkttffiSr ^»$-ti:^ £ k j^T'S 

«3gs* < i*i±-ri.kv%3fij^tw-rs. miz. zw\- 
Mmzzm^vmitmtELxwMLx^&tztiy. n 

» 1 2*W$/itv^|>fI«kc7)?ajKW*W^k=5r 

[00 59 ] £iOA d^NX^AfiUtfrk LTii. H 
5~7lc*-fJ;ac ¥±fe)llli®$J: , 5)l^llS2k¥ 
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A,x-w.mzh.x^&i>co : as. gcstiat. to 
mmmzx'omyffiMi coA.fr t>%mmm i 2#\ ^ 
t mmm&ffimco-mz-kAsTRmzix. -to 

£ «fc 0 l?v ^ 2 £ TOUMWS J; 0 jWv ^ii l 

<m-t h Sr ^x.t» $ ftr v * * t com & m 

WhZktfX'Zh. 

[0060] ffi^com-siziz , 0 2 t^-r a >s <- 9 
-isx^cox 0 izmxxmzmmwifrthmt&iS:® 

Xt±03gL<(i04t;:*rt=J>" 
^'-^-vXt-AcoJ; a fc. »^<OSW«*3ia[2 2 

WfcW x D-i^' 3 ytt £ ffl±S •£ & £ i: frX'% 
h. -Jr. '&%cQi§r&izli. HlXliH3fc^tayy< 

[0061] iafc. m%co^-$Jxffiikfak LXli. 

a>m5iz7jk-fj:d^ ¥%jmgmz£K>m^mm2k¥ 
MMstmzt'o&ws&i k£m&Lx%zmsmi 1 

meizTFtzoiz^ ^mmm^x'om^mM.icox.fr 

^umL^^xmmmm^mmzw^thmmx 
m&ti&mftj&k%&m.®izmft>tt. toumwsj; 

9*v*NMt2 h TOPHUS 3 <£ OKvffitt 1 fc 

x^tmsmi lfr. ^comco^m^mmmco-^ 
■£tsmmz&i-rt>tix^&i>co. omnz^^oaz, 
¥-i%mmM.Z£*)m^m§£icD*.frt>%&mmmi 2 

fr. 9\-m&tz&m'f&¥ftco2'2<7)WMk. Zco 2 m 

w&*mxftwmmizs. ^xw&ztih 2^&mizx 
o&mznt^mim&&tm&izmft>tL. tou 
mm $ x <o w\ mm 2 1 touiih^ <t 0 wv « 1 1 

[0062] 05 c^-r; n - f) M,mm. fa 1 o -e(i:?hjn 

ttLT^SfcA. ZCOM®X'cr>® i ®&B.V c E.mcoMtt 
WfflLX. ®mf®mtfo±Zlt&z\bi>X-£&kki> 

[00 6 3] 06£:^N-#2vffj£#:l Ot 

ti, TOHHWSiOWv^PiHei^^^iBHtBl 

2 # . ^mm&mwmco-^ 1 1 eh § ^ & . 



0 5 tSrtfVN-Xr A»JS«rCiB^3tJRS«2SKf E«<Offi 
[0064] , m 7 IZ^tJS—/} Affi&faX'ii , 

^mm.2i*)m^mm.ico&frt>%&mmmi 2 
v. meiz^i-^-^M.mmfax kcjeisht'Er 

*5im**»fc*>, 0 5 lZ^^-tJ±m&faX''&'<fcf& 

m&Rxs&mcDim. ^mzmmmmtco^^mco^m 

zmzm*2it& z t tfx'% h „ 

[0065] m, ftmm&wm®x\ mmmzm< -t 

hm&itziz, mm. tmfrh')?%<ki>i o^m± 

co®m?mm.£m< ? 1 z t l<. 20 ±M9± 

co&.mx°mm.*m<^-z>zktfj:r>it?tL\<\ 

[006 6] xdfV-ET^ieB-ri.^N-^A 

mmfaxit. rnxxfr, ^-*j»mmfacomtfxmztt 
immzm&mz&ti k> , »^*««pk:»< s>Jts««2 

ti. ^<<7)^. 1 0-3 0mmt'l)0. >nx^A 
mjtflsOWUi, HRfc, 1 0 0mm|!r»Tft*. 
fct, ^JfA^^N-^Affijg^lIf^l 0—6 0%O 

[0067] iTt . *&&m® k ii . ^««l6EflKi<« 

04-C^$tL^gf^«A'icOP@7!)^ 5 Ommgg 
■C. >\-*JJfmfatf4> 1 0 OmmSS-C-J)tl{S", 

0~8 0mm8*«PW»t»8il4 

[0068] <^(C. a#«Z)^x^^flBt«cfc UTtt, 
<D08tciK-r«J:^(c. T^BHWSiOaEv^BHtKO* 
3&»4>sS:4IH«Bl 2fr. KmW&.mM£&Wi.Zix, ^ 
%PS^¥$J:01¥v^llM2tTOPaMJ¥$J: O^v^RSM 

H9(c*^"J:dfc. TOHIIJI$J: , 9iS^llil2fcTO 

pgMj?$«k ^vmimi kzm&Lx%hmmmi 1 

^•#^T'+^«-C'^ S ft* «W-CI!R3 it , TOUM 
WSJ: | 3»^Bffil^*3&»<5> ! S:4IHaSl 2**, -^flU 

[0069] 0 s t,z^j\-j) j*mmfax-u , 4>*ai5 

±S-tirl.c: k tr* ■& t fc *>tc. :i§jK^iiJtttiiD&»iJ 
[0070] i£,09 izmf ^tAffimfaX'li , 
J: 0/?^HM2A { #4LT^I>c7)/^46, 08^-T^nx 
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[007 1] ffi. 03 (a) K^-riotc. ^W'XS 
A*ff 5£. ^'XPt##(tSffi^LT, M*±^rt(i 

( b ) (c^-TJ: o ys-^flfitfr 1 0^«Mlc^^ 

H£LT. ffiH^hJSg|?ifi^««{^R^f6]^ji«lL, If 

yA-^-yXfit1i. 03 (b) fc^-tidk:. ¥ 

j%ns/f § x k> m^mm 2 1 ^mmm s j; 9 &v « 
itzm&Lx%2>mm.mi i#. nm^mmm^ 

[0072] &te. 010. 11 iz^-tm— 
A.ffimmz&v&m<7)mmcoBmt,z^xmty-t& . 11 
10.11 izTji-rxoiz, m-ws-t j*mmmz&if 
himmmmt mtnmm.i . 2izx 9 . m 
i5^\\,znm-thmm<^m.miiA tix 

A«JS#:l OT'&oT. HSCC0|iiMl, 2#. WgfcWli 

(lM2 0^*^=5rSllilPl 3i)K WS^-SPOffllitc 
ffit££ix. ¥feHlM«^,J:0^v^|lMlc7)^*^^l»ll 
gffifl 2t>K ZcoMcr,m®lzWi8.ZtiX^Z>i><?)£mf 

zzttfxth. 

[0073] zco;s-/}A.ffimfti 0T11 Wtfxm. 

*wt«*ic»j6i/c. ¥&>mmmz£>om^mM2e) 
xm m®.mzttmL%^nmcDffi®x\ t^bm 

m £ J: 9 ifv ^HM 1 ^>=5r-g> UMP 1 2 ^1215^^. 

zkizzi*). m^wmm^tmLxm^mmm^ 
ft»mt&zbtfx%&. tti. mztQuwA-mmtt 

[0074] Zcr>£o%;\-fi2*ffimfat LXU. 0 

io.i nc^-rj: die «^wn^i . 2i)K mmco 

^mmicox.fre>%mmmi 2*\ ^mm&mm®co 
-m£'j?%<bi>£&x'®M$ti. ¥mm§&m2J:<om 



^Hii2 <r>?>.ft> t>ts:hW8M\ 3#. S>\-®U]&®im<D 

ftmiz&.w.^-h'p&Mmmz'kAsX'mtetix i> 
o. xim io.li c^-tJ: o m&comm. 1 . 2 
w.®<7)m%&wz<?>mmiz£ir)m®.ztL, 

JI$J:9J¥v«2co*7^&l>llif$l 3#. ^hJUgfl 

/f^cfco^«ico^*^^2»iisafi 2a*. nmw 
&®m®cDmuz&si-&#&umm-£A,xm$.2ix 

[0075] m^<r>m^z\t. 0 1 xam 3 

fa±£-t±-&.r mz, Zcr>^~* 2*ffimWX" 

spmm&mz x *)m->mm.2<nMz& o«bkltvm>^ 

0»^BM2 hfi^HS 1 1 Z£mz&>-lz$mL?zffi 

[0076] mzii, ¥%>mmm2Ji y )m^mm.2 1 
^i-mmmn: x >ommm 1 commmzcoitzm&tz 

j±ffimfacr>#A®t*mffl&&m®x\ wmLi±D. x 
i±# m LmmcoT^-izmm ix mi-t in ft tm^co 
j<7v*zmm<,zimiLx . wftLmmcojm&zfa 

±Z&&ZttfX'£&. 

[0077] &%cDi§i? (,zii, m2t,zjjk-ta y 

i5:®m®t / zM*-t X{±03SL<«04^f 

2 2 tc j: 0 . m-y 3 vA^msp^Mistcm^-r^ 

[0078] tfc. BU^N-*A«it* 10t LT 
(i. ®01 0^-TJ: ^Hffiif^i 

i^*^^ri>ii^sf 1 2tK 9\-mm&mm®iz%?M$.z 
3 thm®m$mm<7)\*imiz{iLW.-tz.<p#:i®m.mz%i 

i^ixX\^h^cr,cr,m. ®01 l^-TJ:a^. 
Mff$J:0/i:v^M2<O^A^^-5.RSMffl 3^'. 

mmmtf+^mttt %hm®x'W.mti. ^mmm 

$J:0{Sv^lllli^A^^&PiMPi2^, Zcr>mcr> 

*mmmm&cT)^z^tsffl&izm$.%ixx ^& 

[0079] 010 fc;^V\X# Afifjt* 1 0 T'tS. 
HlXtiHS^-r^WN'-^-v-Xf-AcJOidt. 



C€L 0 > )02-326035 (P2002-3 2 JL8 



ttfX'Z&. ttc. 01 lizTjk-f/s-tMffiigfai ox 
wmmtf^-t 2»m&» 1 o<o*&mzM*t%> 
x-zzzuztot. ^-*<Lmmfci o<w\-m®%.®m 

n**-v-?'&z$\±.mkhzttj i x°%h. 
[0080] im<r>^=.*j*mm.foi ot IX 
a, ®0i 2^-ridt, ^mmmzx^m^mm. 
2<7>?>.frt>%&ffimti 3*^ ftm&&mm.mzmk2 

w&tix^&iiwm^ omi 3^-ri3c y-mm 
amzxvmw&iefofrttsMSffii 2*\ tm 

«*9hjMttfiguf 4 Harem *i 4 q nm t & 4 

fciWt&*u ¥^HJ^3J:9*v«2w;fc&»4>*r* 

«fcSft«vn*4 fctf>£ W 4 i fc *re-£ 4 . 
[0081] 012 tc^-T^- ^ A<tJt#: 1 0 Tfi. 

im&W9\-®&&ffimtZ$k'¥1-&%r£. 03^ 
L<«04^-T3V>'N'-^-^x ; fAc7)J:dlc, 
*0»BfW3riBat2 2(cJ: 0 , ia-y a 
mmizMttZWr&lz, W(:ffiin-y 3 yfi5 
faxS -£4.1 4. |13CStA-*A 

«3tft 1 OTIi. 0 1 2 tC^-r^-^AIfjtf*: 1 0 k |3] 

Xtt##*0«m« ! 8raEK2 2fc:J:9. in-y 

n-iSay&Zftl.i^t&ztrfX'Z&ztlztoz-. ¥ 

v&kZ#hZ\bWX'Z&. 

[0082] ft, zcr>mmBmcoj\-ti&ffimfo 1 o 

3 V3H«#» * < =5: 4 , ¥*&IHBJI $ J: 

9»v*PRSl&tf¥^l»^$J:9BEv>HII£2*. 
-ffi 2 atLboMi iff S «0HHJ*»«?>!Sr 4 fc *re»jfc 
U m - Af&gft 1 0^<t»*«*&ttW#fll&Wt 
T, ai^X(iaiSI«fc:Wv^HHE&iilR-rftii:(cJ: 

4. 

[0083] <xfc, m-(r>^-*?j»mmmz&tt&n 



[0084] A«itfln3Wcffitf>38Si» 
ffifcLTtt. «8R<OIBMKJ:0. (IW5rift|k:*a-r&«ft 

&zti. ^mmmzxomm&zmmz&Kim 
Lxzmmtw. wjg*>H^««tci!Rs*u *m 
ihswsj: t )m^mm&wmiz&<m&Lx%&mm 

#T'§4. 

[0085] C^VN-^AflKtfrTJi. 

im®izttmLx&fev>-m<ommz. ^hhswsj: 

l/C$r*PWtt»*I!BW-4£ b lz£ *) . ®VMg}SW14^ 
tXfltJift:3aj^[6l±-rSi:V^fiJ^t,*-rS. i 

J)W6*<0««4» t, aW}»tt-*- 4 i k s6«T * 4 . 4 
-U<7>m®X'3ilz£. 1 4 1 cocr> . /5> -f 

k^-C'^4. 

[0086] r^. i WNX^AflKSfls-C't . ¥fe)HM 

, 9«^tTi>J:<. ¥«MHW$J:OJyv^ntt», 29 

[0087] 0 1 4 . 1 5 K*tS-W^A 

[0088] 014. 1 5lc^-TJ;otc:. ^5— <7Vnx 
*A^S3t*l 0T1i, 01-3fcSt3yvW-i/X 

mu^zMLx-^conm^Lx^^m^zii, mst 
m.2 o iimm-t&<iLmzmi$>tix^&mMii3 zb&l 

L. *»oiOffi»2 0tc«L» 7 0-11 0JStC{2g-r 
fifcoco^T, ¥^HHIWS±*)Jfv«2fc:J:»)» 
jSS-frSik^WiK. 8 0~1 oojgfcias-r4t 
otcov^-c. ¥fe)Hliff$J:0Jlv«2(c c fc0ti^S 
•ti:4Clt* { J; , 9»4L<. 8 5-9 5*tfflatri t<0 
ico^t. ¥^HSff$«k0iIv^fi[2(cJ:0«JS§-fr 
hZbimizfttLW 

[0089] mtfZ.<Wk% ttlttfotf. «EM?L 3 
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[0090] 7 0-110S«liti^ 

f i . £ eoieH*l-0 i, O ± TT^HIHJ* § <k 0 J»v « 2 

fW«r*«**< ! fir-9T L4 d«^*<*43&»4>T*4. 
[009 1] flfcfr. ^X+^ftfeKOfsMS**, 1 mm 
JJLL*)* # =5rfiflO fc < £ * ft 5 . II 1 

x\ j\-*2*ffi&foi o owawt** 2 oj«i 
mth &mzm? ctix^z o»sa?L 3 l . 

£<Z)g&|g2 0fc:*tU ±2 0;£{;:ffiB-r&k<7>t;:-^ 

*>'»*l<. ±1 o*tc{tatr4t>o(c-5v^r. 

[00 9 2] X^V-SSrXxV-UXigfcU^^c: 

*fB»L-C3->'»7rtiBT*<^gWrtrift|*SOSL. ± 
JB«ifi«£KRSftrtM*>3^ RJSJ?jffi&=*f LTfi 

[0093] *3t. i<Oia(cT%Bfi»*J:0ff^ 

3 cc^jns-r 2 0 k#t l . ±20 & 

[0094] jb— *v j±mmmz a^xa. wk 
<?>mtt:hmzcr>mmzi5»h^mmm.%t>K 0. 10 

mm*tf*i;i:a«ff4L<. 0. 0 6 5mm*fT 
[0095] 0. 1 Ommifcjjfh-f 

fmth zttfxz ztkiiz. a* 

■fhZkifiX'th, 

[009 6] ZZX\ *WMm#. r ¥%PSM/?$j 



[0097] »-WNX^A|fjt*^*3V^T«i, 

<7)g&s/? znmm*. Aifv^RSj&off $ ( t! ) £ 

A£>Wv«c7)JP$ (t 2 ) <DJt (t 2 /t, ) 
1. 05-2. OOt-fhZttmtLK, 1. 1 
0-1. 5 0k-tiZkifiJ:*}«tL<. 1. 20- 
1. 3 0kmi:»flLl\ 
[0098] *fc»V«tf>ff3 <t,> (c*W*, 
Ai/?^lliS<^¥$ (t 2 ) <0Jt ( t 2 /t, ) 1. 

0 5*ffiX'hhb. Bfi^lXD-y'a VttSrff^^i: 

1. 5ctr>*£<3r& 
k, BxQ-yg^ttoreutfcv^aSMRtJt^, Sfe^fl 

<nmMz x h wmmnwrt \ * 3 mKn-ntfi-xs < % 
■oxLito*i*titfhhm>*)fr. n&irfflmiz^ a 
1 9i> ^ns h a t «v wig t oiarwaj Lar^^sn** 

[0099] mz , js*<ngwi izfi tT , mi^ff 

$5:0. lmmUTi:-r4J:d^^{i, 
At>J*v^MtcoHllff$^ib*^ JbiSLJtKIW-T* 

[0 100] i^. Atfi^ffi5MhAi>/Iv->PSMi:<7)|l 
[0101] t -5 1 1 , Hffit J: »)tSfit : F^I»**fr 

-f frf-comarizii^ mmcomz z 0 . 

2-0. 5mmtf|,It^U\ ifc. ?m<F>7 
< )U?—WLf&Zn&tiMzl±. RMtO«?L4!**4 0%UI 

#*fcf>K:«fL***** < t£h%\H*mc7 < )V9-X* 

r -y •/*mz&&-r&&m<7)mtoi)m&kW2z?&mL 

[0102] *-OVNX^^»Jt*KJ3*t4 . 

«t o iiv ^His k ymmm zxrim^ ^mm^^ 
mmzzKim^mm) 1 : 1-1 : 3*»»iL<, 

1 : 2-1 : 2. 5#J:9#*U\ #4Jt**<, 1 : 
1 J: V^fc . Sft«*c0ti7^(c J: *«W»tt^>lftTi: 
^3PS^* { ^#< : 5r-5TL^ a tJ-f-it*<A 0 » 1 : 
3«J:0^#^i:, Bfa<0Wxn->'*g>'ttS:»4Ck** 
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[oio3] m-ws-xjjmmi. ±&tta*as 
nM«r-«:»f sc: l < . mmrmmtt 4 

^ffl^Tfftu tBKB-r hjj&mzmf 4 z t vx-z 4 . 

[0105] ffl-?v AflfiSftOlW i: LT lift 

MT>H-V2». f-?-7\ i^nxr. Mfb^, S 
< i: t 1 iO*5 S >y ?«*$gL<tt*;h.£tf>ate*f 

®.mtmzmf& zktf-c* 4. ttc. x^yuxmm 
<r>mm\±&mmmx'$> ottj:u. 

[0106] fl U ±a$ Lfc «k 5 fc. WBMJ* ! 

wans, awixD-y 3 ytt*'iTt§^. *f»* 

?L**, 1 0-2 5%M=«l^bt. ««IW3S«St/ 
Wxn-^sV-ttSrieii'S-friifcjWBPiLvv 
[0107] J\=.AAJmffi£t*t:mBtel, 

3&1£t2BGa L T W»«£tt ^fKT-T 4 fflW&ifih 4 
, ia^S^rv * * aBKW£«SWfr*- 4 £ * U \ 

[0108] £ ft, ^-WN-^A«Jt*T«, ffiR 
#tLT«\ fllitf. Pt, Pd. RhVf&WfhZk 

t-th ZklzXK) A 7 -f H^-fc "T4 i k tfX'Z 
6. «. B»tWfc:ovvcfttelMI|RJi$r<. Witf. I? 



4<I.5:A { -e£4. 

[0109] 2 . <w\=.tiJ*mm 

tyhti. (fceri*ifc:JtiiLT^S<i4UaR<08Kffl?L*fli 
&4«£<0PIfil&;:J:9fi£fiSc£*T.. ¥ife«ff£<fc9J?^ 
3ixT>5:4k?)T£>4. 

[0110] CW:J: 0 . f»F 

[oiiu ^ - o^-* Am jtft-m . ^pssji 

^iOJPV^UMi:. :! F^llM/P$J: l 9fSV^|iSM$:. T-M 
mizmkthZ t PMcoAiz^Xlt. hukE LfcSS-tf> 

[0112] ^-iO^-^A«it«s-C'{i, ffi&LKm 

mztmzmfxw&Lxit^w. mxx-hK **# 

X\ &)-t%$>Z.o(,zEM-?&Zk1}m&L\ / \ 

[0113] *mn%mn. mm. txxmmiz 
i o sa&r s £ t * ? t- * s # . * «twt=« , 01 9 

btfXZh. 

[0 114] 3. 3yA'-^-yXfA 

flBS«tlO«tt:fP^**A-r*SW^»;A«5k, IP 
6 fcifi^- L T ^ S 3 - yU 7 k iz X *) i\Z> t> cox 

[0115] **BJ<03 yA'-^-yXfi»t (i. S 
— c7)yN-^A«jt#:l 0X«i£ilSrffl^^N-*A7^ 
y^-tci •5fllJ£S-*4«£fcMU MX^AfiSitf*cl 0 
^ciHI5§^l»¥teJ(lMffS £ }; , )/S^PiM2^' s ^< 

< k ^mtfxmttim®i?Mnmm<r>~&£^x'ni 

£t* { T&4. 
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[01161 itz. mz.co^=.*&ffi&fcxi±zti* 
uc mm^m^mm-t^zt^zx^m^mm^ 

ft±Zit&ZttfX't<h. 
[0 117] 

-T 6 # . £ n ^JWtWtM ^iss? tit t> 

[0 118] IdtHl 

tfPBB* M$4 0%. SMlOOmmX^lOOm 
m, SSiia^BrfflJ^K^IE^. *.)\s®Wfi9 0 0 c p 
s i (HyUJyfO. 84mm) , ffittttfc&VffiflgD 
JI$#0. 0 6 5mm (2. 5 m i 1 ) , fflSWfcJf^ 
R|fi<0ffS3&*0. 076mm (3. Omi 1), }?VMiS 

wnm ? ie*t-f & *v \m&.<?>m $ <ojt# i . 1 5 

"3 s *W^*6+*ffl#iaifc:ftfc2 0 ■k)l>£Xtf&£ix 

T. ^ n-^ AflBtfla^f-HBC*} ft & (4 
S«1?L£^J£U 0»o»83«fc**U 70-110 
Stfi[St"S PSffi^SrO. 076mm (3. Omi 

[0 1 1 9] ttKflll 

[0120] (pw^-ffi) mi\z5^tmm^^y><—9 

-^fASlVV OftRx^-fc. HftJStAdfcK 
*'XPt $ ft*t«IBfc»^ £ nft* ftttfc . ft 

h 7 tcsrr^ ttuwrcft *) . i cMBtt&Bst $ tuz m 
mutLx. mrfxti&Mzm&xsmzmmLffim 

■ Us. MM*. 1ML**-/I'*«BW:«« 

gftfc L/C. rfjBgtfOGC (SiC)SK (¥%S@5 0 



[0121] (iPflffJSH) S8»0liat^Jttt0!llT»fe 

ixttts-ti j*m&mzimtfLtt$:ffi%&tm l^n-* 

HffcCT 1 oVNXj&ivHUtfc-Ctt* Jt»W 1 x * ^« 
itffctcJt^ ixo-^'ayfejf, ^4 0%[6]±LT^ 

ft*. 

[0 122] 

[an *%,wco a >j <- ? - =sXT-j*-<7)mmm 
zm&mzTfitwsmx'ib z, . 

m&^mzncmmmx'h t . 

[03] (a) ti, ^ajio^WN'— ^ — i^x^co 
Htcfl!J<O|^ift«®5:^WtC^-r»fm0-e& 0 . < b ) 
{i, (a) iz^-trivrt-f-i/XTMZtitfhWtfX 

^jx^m^mz^-t-^mmmxh s . 

[04] *|%HJ(7)3^^'_^-^XT-A«MtC^II 

«0B!»*«5!eW(c5crWiiIBIT* ^> . 
[05] *WM>m-0» ^-^ A«3t#cic ^> T% 

[06] *wm&-<r>^-*jjm.mzt$»&¥-t% 

m^?-><nm<r)-mz*-ti®immxhh. 
[07] *§&mm--co^-*t2>.ffim.mzt5if2>¥m 

mw^-ycomzibco-m^m-tmtmxh^. 

[08] *»«^r^V^*Al«SWMCjS»t* 3 P* 

iEis^-^-yo5gwfli^-0iJ^^-rwffi0-cs>^ . 

[ 09 ] AflBfiWtKtsttiT^ 

[010] *m\(?>m-<7)^-*ji*tmmztevrh!?- 
<osa&>*fi - ycomzm<7)-M£ ^-t^mmx-h h . 

[011] *«ag^)*— W\x*AflBa|i(cK:*jtt4¥ 
[012] *»H^<?)SS-<OVN^^i ll flBS«c{cfe»t* 3 P 
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[0 1 3 ] *^H^^-^yN-^A«3t«s^fc(tl>¥ 

com&s?- ycomzm<7)-m$:*i-\8iffi®x'$> h „ 

[014] ^Bfl^-^N-^A^jt^tfett^T 

I.. 

[0 1 7 ] *?&BJ§<D;>-*Af&I^fctt!K H 



[018] *«H«CO^-^Affiii(*:^Jo{t-i> . 
[019] «MW>y\i * A»Jt*fc*Jtt4 . HSff 
[^^irai 

8-ttJHK. 1 0-^-^Aflfift*. 11- 

mnkMtotmKtt* 1 4 - xa-y 3 ym^mm. 
2o-aa*. 21 22---&/fxff)mmm 

Silo 



[Hi ] 



[02] 




[015] 
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[013] 



m 



7) )02 



-3 2 603 5 (P2 0 0 2-3 2JL8 



[HI 7] 



0.13 
0.12 
x-x 0.11 

I- 

®| 0.07 
lSEo.06 
005 

ao4 




-A-Y^Tlfil 







II 83 




10 X^A Yfcft 

> * A A 



[019] 




10 Xtffc Y#ft 

> * * 9 
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